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SUMMARY

A. GENERAL. The military standard pertaining to the quality of power generated
by mobile electric ground support equipment presents rigid guidelines to be met.

A control system is needed which will meet the goals of this standard with the
least parts and costs, while maintaining a very high degree of reliability and

maintainability. This report reveals why a microcomputer control system is ap-
propriate and how such a system actually performed in a breadboard situation.

B. PROCEDURES AND RESULTS

1. A previous endeavor in the exploratory development area produced a gen-
erator that would conform to MIL-STD-704C (NAVAIRENGCEN report number NAEC-92-
125). The Franklin Institute Research Laboratories in Philadelphia, Pennsyl-
vania, under contract to NAVAIRENGCEN. completed a study to ascertain the opti-
mum control method for an auxiliary power unit alternator. The report issued,
which is included in its entirety as Appendix A, revealed that a microcomputer
control system displays the most favorable characteristics of the various
systems addressed.

2. A breadboard design of a microcomputer control system was built and
tested for conformance to MIL-STD-704C. Results, as displayed graphically W,

Appendix D, indicate that a microcomputer control system will regulate the
electrical characteristics of the particular generator used, as required in
MIL-STD-704C. It is recommended that a microcomputer control scheme as exem-
plified in the report be included in MEP 354.

OT "Si~oo
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I. INTRODUCTION

The performance of electrical and electronic equipment is largely dependent
on the quality of power supplied to it. AC devices will perform satisfactorily
if the input power is of the specified amplitude and frequency with a limited
amount of tolerable distortion. It is essential that these devices receive the
expected quality of power. Degradation of performance, abbreviation of service
life, inefficient operation, and heating problems all are related to the appli-
cation of improper input power, whether under steady state or transient operat-
ing conditions.

The current military standard which defines the electrical power require-
ments supplied Lo the utilization equipment aboard aircraft is MIL-STD-704C.
Due to its stringent requirements, the ground support equipment community
recognized a need to develop new Mobile Electric Power Plants (MEPPs) which
would be able to supply the specified power to aircraft during ground mainte-
nance and preflight checks. MEP 354 is the DOD designation for the new MEPP
which will replace two older units, the NC-8A and the NC-2A. 1his rPport do,:u-
ments the Investigation that led to the selection and testing of a generator
control system.

1

Il
I

! I

I

tI



NAEC-92-139

II. BACKGROUND

The Fleet's need for a quality of power as defined in MIL-STD-704C is the
driving force behind an effort to build a new Mobile Electric Power Plant,
MEP 354. A previous study was made to obtain a generator that was most likely
to comply with the new standard. A DOD 30KW diesel-driven generator was obtained
due to its favorable electro-mechanical characteristics and availability. A
computer program was written to calculate the expected electrical parameters of
this generator set. Verification of the computer results was completed through
a comprehensive test program as delineated in the appropriate military standard
test directive, MIL-STD-705B.

Design changes stemming from the above tests were incorporated in the gen-
erator to achieve a generator that complies with MIL-STD-704C.

A later study, which is enclosed as Appendix A, indicated that a standard
microcomputer control system would be the most suitable control system for Lhe
generator set. The decision was based on several parameters including, ability
to meet the voltage regulation requirements, development costs, hardware costs,
.-and operational costs. Based on this conclusion, a standard microcomputer board
was obtained (Intel 80/10) and a breadboard control system was set up and tested.
The goal of this report is to indicate that such a system works very well. The

* voltage and frequency characteristics obtained by the breadboard microcomputer
system met both the steady-state and transient requirements of MIL-STD-704C.

6
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I II. OBJECTIVES

The objective of this effort was to obtain a generator control system which
would regulate a generator's iutput characteristics and meet the new standard
for aircraft/ground support paver, MIL-STD-704C. Desirable attributes of the
control system are simplicity k.in terms of the fewest number of parts), relia-
bility, maintainability, and low cost (both initial and life cycle).

IV. APPROACH

Once it was determined that a microcomputer control system exhibited the
best characteristics for our application, a standard microcomputer board was
obtained. Control algorithms for both voltage and frequency were drawn up.
From these algorithms a detailed machine language program was written. Next,
the necessary hardware to support the computer program was designed and built
tnto a breadboard system. Finally, the polished system was tested for con-
formance to MIL-STD-704C.

V. SYSTEM DESCRIPTION

The control algorithms and the theory behind them, software flowcharts,
and the actual program listing are included as Appendix B. The supporting

* hardware, built around an Intel £080 microprocessor on an 80/10 microcomputer
board, is enclosed as Appendix C.

'17
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VI. DISCUSSION OF RESULTS

Appendix D gives vivid evidence of the performance of the microcomputer
control system for both voltage and frequency. With the diesel-generator set's
battery voltage applied to the field and an external resistor of 1.5 ohms placed
in series with the field, the voltage regulation characteristics met the tran-
sient and steady-state requirements of MIL-STD-704C. Using a 4-cylinder Hercules-
White engine and a 15KW Electric Machine generator, a 15 KW, 0.8 power factor
load was used to determine the regulator response. Figure D-1 illustrates that
the voltage does get back within the steady-state limits in the required time
span.

Utilizing the same engine and generator with a Woodiward elctrohydriiulic
governor * Lhe rrecitency respotimt' was teited uigaln with it 19KW, 0.8 power fnetor
Ioad (rated load) . Flgure D-2 displaym the' rreqttenc-y control 1y4LvnM't respoiw.
The I revqaw'i1cy 14016 1 zem withl~l ,kv l4i Aldy-14tJitL' 1 ImiJU 1.11 ?n .? ') #441401141. C I &.n ii V
tit Is well wi tl n the ittlowinblt 10 I secondsm f rom removiol or jipp i Icit ui )I l oad.

It is therefore concluded that the chosen microcomputer control system did
effectively regulate the DOD engine-generator set's voltage and frequency response
to comply with the specifications of MIL-STD-704C.

5M1o
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I
VII. CONCLUSIONS AND RECOMMENDATIONS

This program consisted of a comparative study of possible control systems,
algorithm and computer program writing, breadboard building and testing, atnd
an evaluatlo of the final systLem. RKeat]tL, depicLed graphiv'ally Ii Appendix
D and discussed previously, indicated that a microcomputer control mystem, wheni
used in conjunction with the particular DOD diesel-driven generator set, meets
the requirements of MIL-STD-704C.

It is recommended that a microcomputer system be included in the total

MEP 354 development package as the AC voltage and frequency control system.
It is further recommended that a Woodward type of electrohydraulic governor
system be employed on the diesel engine.

A microcomputer is a versatile and powerful tool. The Intel 8080 micro-

processor performed very well as the core of the control system. Nevertheless,
it has ample capacity to control or monitor other functions besides AC voltage
and frequency. Control of DC voltage for a transformer rectifier unit and
monitoring of key parameters such as over/under voltage, excessive current
draw, oil pressure, water temperature, and other functions could very well be
performed by the 8080. At the onset of this program the 8080 was at the van-
guard of the industry. However, the electronics industry is progressing at
a very rapid rate, partlcular]y In the digital field. Current microprocessors
are more powerful and faster, and have a larger supply of peripheral packages
to support them than those which existed a few years ago. It would prove
worthwhile to incorporate the most advantageous and well-supported microprocessor A

in MEP 354.

IJ
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SUMMARY

The objective of the study was the selection of a design strategy for

a motor generator controller. The first step was to establish specific

design goals. These goals included compliance with HIL-STD-704B, HIL-D-

8512 and MIL-T-21200L. The next step was the analysis of the equipment

to be controlled--alternators and diesel engines.

Once the goals and restrictions were established, the study of various

system design strategies was begun. The major area of investigation was

in design techniques to achieve the required voltage regulation. These

techniques were divided into three major categories: analog, digital and

hybrid. Several methods in each category were evaluated; many through

computer simulation. The investigation determined that methods in all

three categories could meet the regulation goals.

Having established the feasibility of meeting the voltage regulation

goals, the selection of the best strategy to meet the overall goals of

the motor generator was made. This selection was based on many factors

including: development costs, hardware costs and operational costs. The

main conclusion was that the motor generator controller should be based

around a standard microcomputer using a saturating control type of regu-

lation.

1
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1. DESIGN GOALS

The general goal of this study was the selection of the optimum de-

sign strategy for a motor generator (AC-APU) controller. The controller

must meet all specifications and standards for use with motor generator

sets rated from 15 KW to 100 KW.

Specifically, the motor generator controller must meet the follow-

Ig military standards and specifications:

MIL-STD-704B Military Standard, Aircraft Electric

Power Characteristics

MIL-D-8512 Military Specification, Design; Special
Support Equipment

MIL-T-21200L Gen. Spec. for Test Equip. for Use with
Electronic and Electrical Equipment

This section is a discussion of the AC-APU design goals as they

relate to regulation, environment, and general operation. The goals

were derived by FIRL from the referenced military standards and specifi-

cations, and from discussions with Naval Air Engineering Center person-

nel.

1.1 REGULATION

The voltage and frequency of the AC-APU must be regulated to the

required standards set forth in MIL-STD-704B. These standards require

iat the voltage not exceed the time envelope profile shown In Figure 1-1.

and that the frequency remain within 1.25% except during load transient

conditions. These goals are attainable only through use of servo systems

in which a reference standard is compared to the variables to be con-

trolled (voltage and frequency) and as a result the error is amplified to

a level that will correct the variables. The amount of amplification re-

quired is a function of the allowable error. This can be expressed as:

18 (A-7 o,)-2
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E e -er v

e= EG = (e - ev ) Ge v

ev CG

e I+G

For 1% regulation:

99 G
100 1 + G

G = 99

1.2 ENVIRONMENTAL GOALS

A summnry ol the eav Iromenntni reqiirements for It, hnotor genernlor

controller follows.

Temperature altitude - See Figure 1-2.

Humidity - Up to 100% humidity, condensing on and in equipment
in operating and non-operational modes.

Vibration - Must be capable of withstanding a logarithmetic
sweep of 5 to 55 to 5 Hertz (sinewave) in 15 minutes at the
following amplitudes:

Frequency Hertz Double Amplitude

5 to 15 .06 in.
15 to 25 .04 in.
25 to 55 .02 in.

Shock - Must be capable of withstanding 18-shocks of 15g.

General - Must operate effectively under the following con-
ditions: sand, dust, salt, snow, rain, ice.

- Must be mildew resistant
- Must be tisable by a person wearing heavy arctic cloth-

ing

- Must be shielded against radiated interference.

1.3 OPERATIONAL GOALS

MIL-STD-704B states the specifications of the controller in terms

of voltage regulation, frequency regulation, etc. However, a major goal

20(A-9 tif A-203)
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TEMPERATURE/ALTITUDE

Operating Non-Operating

Temperature Extremes °C

Intermittant Temperatuge Altitude
Continuous 20 Min. Altitude Extremes C Maximum

-54 0 to -62 50,000 ft.

to +71 10,000 ft. to (3.4 in. Hg)

+55 (30.0 to 20.6 +85
in Hg.

Figure 1-2. Temperature/Altitude Requirements for
Motor Generator Controller

of this study was to insure that the AC-APU will be easy to operate and

repair. Therefore, the complete controller will not only control but

monitor and diagnose as well.

The regulator portion should:

* Meet all applicable standards and specifications

* Be oF simple desigh

o Ie dj(I.jHLnj3hJ ovet" it rlgt ol 0I j)ti t volt Lage

'I'lie goisI of the monitor ftunction nr( as FOilOW1 :

e Ti,. IT following l rinmeto rm .. iotild Ihe 'ointi lniu is1y I Ioni Itor 4 :

- voltage
- current
- frequency
- speed
- oil pressure
- fuel level
- coolant temperature

* These parameters should be presented to the operator on
demand and the appropriate parameters should be automatically

21 (A-Vi ol A-203)
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presented when abnormal operation is detccted.

e The presentation of Information to the operator should be
simple to understand. Where possible, this information
is to be presented in "GO/NO GO" format.

e Operator actions required to obtain monitored information
should be simple.

* The number of displays should be minimized.

9 All necessary displays should be located centrally.

The goals of the diagnostic function are as follows:

The diagnostics should act in conjunction with the monitor-
ing function to detect and control abnormal conditions.
Abnormal conditions include:

- over/under voltage

- over/under frequency

- over current
- over temperature
- low fuel Ievel
- low oil pressure
- low oil level
- low coolant level

e Ideally, the diagnostics should detect not only absolute
faults (e.g. overcurrent) but potential faults (e.g. sharp
rise in temperature).

e The diagnostics should minimize operator involvement and be
completely automatic.

o The diagnostics should permit total check out of the motor
generator set and controller. Ideally, the diagnostics
should pin point any faulty electrical or mechanical com-
ponents and be performed while the AC-APU is in operation.

* Any non-automatic diagnostics should be c:I y to itse.

* Ideally, the total diagnostic feature should be self-
contained in the motor generator controller. However, a
separate peripheral device to perform detailed diagnostics
may be considered if cost, size and operation factors are
benef icIal.

22 (A-I of A-203)
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2. ANALYSIS OF ALTERNATORS

The closed loop system to regulate voltage and frequency of an

alternator requires that the characteristtcs of the alternator he knlown

in terms of time variable expressions. The alternator consists of a

field winding used to provide rotor flux and a stator winding that is cut

by these lines of flux to provide a sinusoidal voltage whose frequency

is determined by the number of pairs of poles and rotor speed. Since

each item is critical to the successful design of the control system for

the alternator, each was examined separately.

2.1 FIELD WINDING

The field winding has a time variable expression related to the in-

ductance and resistance of the winding. Since current is related to the

field flux, the transfer characteristic is desired between current and

applied voltage.

E - IR + L dldt

Using the Laplace transform S for d/dt

E = IR + SIL

I I

E R+SL

The real term in the denominator is R P.nd when the imaginary term (SL)

is equal to R, the phase angle will be 450 and the amplitude will de-

crease to .707 of the D.C. amplitude. The relation of (L/R) is known as

the time constant of the system and appears at a frequency determined by

23 1I2 
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2.2 REGULATION

If the alternator had no inherent regulation due to load, there

would be no need for the development of a regulator. Unfortunately,

every alternator has inherent regulation due to the effective impedance

that appears between the generated voltage and the terminal voltage.

The amount of regulation varies with machine design and is a measure of

decrease in terminal voltage when full load current is drawn from the

alternator. Time specific design considered in the analog computer sinlis-

lation has a regulation that is calculated to be between 8 and 10 per

cent from no load to full load.

2.3 EXCITER SYSTEM

The field excitation can be derived from a static source such as

battery or A.C. rectified. The exciter must provide a D.C. power suffi-

cient to fully saturate the field. Field excitation can also be obtained

by use of a generator on the same shaft as the alternator. Some designs

use D.C. generators with brushes to pick off the D.C. power which is to

be delivered to the field. More recent exciter designs use brushless

types of exciters which have no parts that will wear. Such designs

thierefore are nearly maintenance free. The penalty to be paid for such

a design is the effect of an additional time constant that makes the con-

trol loop more difficult to stabilize.

2.4 NON-LINEAR OR SATURATION CONSIDERATIONS

The relation of field current to flux developed in the air gap of

the alternator is fairly linear over a portion of the operating range.

Normally the operating point is placed just beyond the knee of the curve

so that when higher flux is needed to overcome the inherent regulation

characteristics, the ratio of current to flux is not the same as found

under no-load conditions. Since the non-linear transfer characteristic

of the field is in the control loop, the loop gain is not constant but

var i.s with lod (v-irriit . At no lond the gain Is higher than at fill

4 (A--I'I ,, A-?0'1)
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Each (l tlhese cmraucterlatIc have been determined in general form

so that any alternator design can be simulated by this technique. Para-

meters have been determined for a specific alternator for this study and

the derivation of the parameters are included in Appendix A.

The block diagram representing the alternator is shown in Figure

2-1. Eex is the exciter input voltage. The gain and dynamics of the

exciter are represented by K ex/Rex (L ex/Rex S + 1) and the output voltage

E f is the voltage delivered to the main field winding. The dynamics of

the main field are represented by l/Rf(Lf/Rf S + 1) with the gain Kf and

an output in terms of flux appearing in the alternator air gap.

The voltage gain constant KC multiplied by rotor Hl)4,l S*,( will

develop the generated voltage which through the internal impedance of the

rotor represented by the regulating characteristic R 9 f(R C + RQ) will pro-

dtice the terminal voltage. 1 g

The terminal voltage multiplied by the conductance of the load I/Ri

will produce the load current I.. The load current multiplied by the

torque constant KT and scaled by the shaft spring constant, the combina-

tion of which is multiplied by the flux 0 will produce the generator

torque TG.

i

i i
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3. ANALYSIS OF DIESEL ENGINE

The application of a diesel engine to drive an alternator requires

far better speed control than that required for a D.C. generator. Since

frequency is directly related to shaft speed, the shaft speed should be

kept constant regardless of load conditions. As in the analysis of the

alternator the closed loop system to regulate speed required that the

characteristics of the diesel be known in terms of time variable ex-

pressions. Since each item is critical to the successful design of the

governor for the engine, they are discussed separately.

3.1 ROTATING INERTIA

The rotating inertia of the system consists of the diesel engine

inertia coupled by shaft to the alternator inertia. The shaft has an

angular spring rate. The inertia will develop a force due to angular

acceleration or rate of change of shaft velocity. The shaft angular

spring rate combined with the inertia of the engine and the alternator

have a natural frequency that is determined by K.-
I ,!

3.2 TORQUE VERSUS FUEL FLOW

J The fuel flow system versus developed torque is fairly constant re-

gardless of shaft speed. For the analog computer simulation, it has

been considered constant.

3.3 THROTTLE CONTROL

li&', flow of futl Ilto th engine must be eontrolled .and In order to

I111,fli vonlellt ln I i4p.&'(l , the I hrot I Iv open I g mutt hi" coi( re I led by I II

vrror between the speed rler'nve nd tile atual iliat 'peeI. Te L ime

var I ale, eit!mttit it I he (I|rutt, FIHySteC IN tIt Movilng VaIIVt( phlvee. T'I'

valvc piece has inertia, damping and, in most cases, a spring to return

27 (A-16 of A-203)
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it to the closed position. Valves that are operated by electrical force

coils have a time constant due to the inductance and resistance of the
coil.

Each of these characteristics have been determined in general form

so that any diesel engine design can be simulated. For this study, para-

meters have been determined for a specific engine and the derivation of

the parameters is included in the appendix.

The block diagram representing the diesel engine is shown in

Figure 3-1. The input voltage to the flow control valve is shown as E .

This voltage through the coil dynamics l/Rs(LsRs S + 1) and the mechani-

cal dynamics of the valve represented by 1/[JT/KS S2 + K D/KS S + 1] with

a gain of K Ksy will produce a valve displacement represented by XT .

The valve displacement will provide flow of fuel to the diesel engine and

a torque TD will be developed in proportion to the engine gain K1 . The

resultant torque applied to the shaft coupling diesel engine to alter-

nator rotor is derived from the developed torque TD minus the torque due

to change of shaft speed through the dynamics of KD(JD/KS S + 1). The

dynamIcs of the shaft are represented by I/Ks(JD/K S S2 + KD/K S S + 1).

The resultant torque from the shaft when summed with the alternator

torque T0 will accelerate the alternator inertia and overcome friction

and windage described in the block with gain and dynamics of KS/KD (JG/D

S + 1) and an output of shaft speed SOG.

Io
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4. SYSTEM DESIGN STRATEGIES

This section describes the various system design strategies con-

sHdered for the motor/generator controller and the analysis of valcula-

tions guld test results.

In order to maintain a reference point, the discussion of the volt-

age regulator hardware and design trade-offs assumes that a microcomputer

will be used for the monitoring and diagnostic functions. A general

block diagram of the monitoring and diagnostic system is presented in

Figure 4-1. The block diagram is discussed in detail in Section 4.5.3.

4.1 LITERATURE SEARCH AND REVIEW

A computerized literature search was performed to aid in the selec-

tion of regulator design strategies. The search retrieved information

from three data bases:

I.tsg ht r'i t I 1 i u  idlex
InstiLtute of Electrical Engineers (LEE)
Information Service of Mechanic Engineering (LSMEC)

The results of the computer search are presented as Appendix B.

A review of the data obtained from the computer search and from other

sources led to the selection of several regulation methods; these fall

into the general categories - digital, analog and hybrid.

4.2 ANALOG METHOD OF CONTROL

the analog method of load voltage control from an alternator requires

the i:st, of rontintious cuirrent. The aimplitude of the current must vary ltl

,)rt(lr lo control the alternator field. The error voltage, that is the

ill I ,rt.nct' between retlrt'ren e v(pitagv atI I oamd voltage, I:n a voli I anuim.i

vol lget vatry llag Ill ampli tlltlt . II Is amp ll led to Prov I hc I lt( neres l;ry

10(A--I'9 oi A-;!0'3)
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I ield current needed to hold the load voltage to the required level. The

most accurate system for this type of control is a type 1 system. This

differs from a type zero system in that a type zero system has an error

that is dependent upon loop gain. A type 1 system has an integration so

that under static conditions the error is zero.

The complete system of the diesel engine drive, governor, alternator

and voltage regulator have been simulated for the analog system. The

general form block diagram is shown in Figure 4-2. The description of

the symbols and the derivation of their numerical values are given in

Appendix A.

Referring to Figure 4-2, the shaft speed of the alternator SO C f S tho.

coltrol Itd Fii'Llon t.hit I desired to he constant. The fpeed as 'ompnlarel

Lo the reference SOv will produce an error eD that may be a mechanical or

electrical signal used to drive the throttle valve the distance 1%.

Throttle displacement will produce fuel flow which through the gain con-

stant K1 of the diesel engine will produce an output torque of T D . This

torque will drive the combined inertia of the alternator (JG) and diesel

engine (JD) through the shaft spring constant (KS). Since friction and
windage (KD) are present some torque will be required even at constant

shaft speed and zero electrical load.

The alternator loop has a load voltage (E) compared to a reference

voltage (Er) to provide an error (e) as an input to the voltage regulator.

The voltage regulator will drive the exciter field which In turn will

driv' the inaii Field ol the alteniItor. The Field I lox (0) dvelol)'d hy

the ma in field cxc tation will generate a voltage (Fg) thal Im ii product

of shaft speed (SO G ) and field flux (0) through a gain constant (Ke).

The load voltage (Et) will adjust in level in proportion to the load cur-

rent by virtue of the alternator inherent regulation characteristic.

The load current (Ii) multiplied by the field flux (0) will produce

a torque ( K ) that will subtract from the shaft torque delivered
K S

32(A-21 of A-203)
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to the alternator inertia thus slowing down the shaft speed.

From this block diagram and the constants derived in the appendix,

the analog computer simulation was developed as shown in Figure 4-3. In

Figure 4-3 the block designated as governor contains the electronic equi-

valent of the dynamics of the solenoid operated flow control valve to

Riliply frwl flow Io Iw h .engine. Thi Inpiot IR an e.lc trol, Ic v()|il ae

SO /100 which wheu compared with the tachometer voltager reiresellLaLJve

of the shaft speed SO /100 will produce the error voltage necessary to

produce the input to the diesel engine.

The input to the diesel engine has a non-symmetrical torque limit

in which the acceleration torque is twice that of the deceleration. The

dynamics of the shaft stiffness and diesel engine inertia are included

in the block marked diesel engine. The block marked alternator has the

torque input to the alternator dynamics including rotor inertia. Multi-

pliers are used to generate developed torque from load current and field

flux and shaft speed multiplied by field flux to develop generated

voltage EC/10. A feedback path in the amplifier used to convert EC /10

to E./10 estahlilishes alternator regulation due to load. A second imnpl.I-

ier wILh i bills 11plt It4 provided to II'if'lltate a UIrger ticalet vi ltagv

of the load voltage as designated by AE /2. Regulation and dynamics of

the alternator can be more accurately determined using this means of off-

set or bias level cancelling. The exciter input shown in the exciter

block comes from a voltage regulator that has an input from E and

provides gain and compensation to stabilize the loop. The exciter block

contains the gain and dynamics of the exciter used to drive the main

field.

lA
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Of the many runs that were made, those recorded for the 10% and 15%

inherent regulation with and without the compensation needed to bring the

transient within the allowable limits of the MIL-STD-704B are discussed

in the following paragraphs.

The alternator with 10% inherent ragulation is shown in Figure 4-4

with a voltage regulator system of nominal control characteristics. The

characteristics include compensating networks that are In the AC voltage,

regtollstor dt, i p n sliowii In lIigii rc 1-12 of t0e NAVAIR 19-45-19 rtporl . Ih l1hg

Ibis l ii ii s iri lg pi)in . a vol. ag, re.alli t Ion charae tcr I ' tc t n is-vortih.I

in Figure 4-5 was obtained. The load current I/2 is equivalent to full

load at unity power factor. The initial drop in load voltage due to in-

herent regulation is observed in the trace of -A E /2. Close study shows

that when load is applied the frequency of ringing is lower than when

load is removed and the first overshoot is of lesser amplitude.

The alternator shaft speed SO G/100 equivalent to 209 rad/sec or

2000 rpm shows a decrease in speed when load is applied. Since this is a

type zero regulator, the speed will not return to the initial or unloaded

speed since some error must exist and is directly related to loop gain.

The torque shows an increase when load is applied as recorded in T /50.

Since the characteristics of the diesel engine are approximated for thts

simulation, the levels have not been calibrated precisely.

The selected loop gain produces a system response that falls just

outside the allowable parameters. The natural frequency of the underdamped

voltage wave measures to be 0.09 sec/cycle or 11.1 Hz. Since the system

has a damping characteristic of close to 0.1 and it is desired to maintain

approximately the same speed of response, a compensating network in the

forward loop of the voltage regulator was added. This is in the form of a

lead lag network with the lead term set for 3.35 Hz and the lag at 13.7 Hz

thus producing positive phase shift in the range of 11 Hz. The schematic

"1VA-24 of A-203)
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for this system is shown in Figure 4-6. The results of this compensation

with ndjustment of loop gain for optimum performance Is shown In Figure

4-/. The syst em prinluIlce exhItbI H mucil greater damplng jid I i H wel I

within the allowable limits.

The same system characteristics as shown in Figures 4-4 and 4-6 have

been used for the alternator with a 15% inherent regulation. Figure 4-8

is for the uncompensated system where the amplitude of regulation is much

larger than that for the 10% design. Similar damping characteristics are

observed. The compensation network does help in this design but would

have to be modified to provide optimum performance. The compensated re-

sponse is shown in Figure 4-9 and has identical compensation to that shown

in Figure 4-6.

4.2.1 Compensation Selection

vie 1 inear analysts of tie alternator and voltage regulator shown In

F IgLur 4-4 hutH been vaIculated and p.lotted In Flgur. 4-10 wihII gi ln r(--

corded as 14 and phase shift as 0. In order to fit within the time prollle

of the transient response, the bandwidth of response must be in the order

of 10 Hz or higher. This requires that the open loop gain of the system

should be at least 57 db/S. Plotting the phase and gain characteristics

of the open loop transfer on the Nichols chart shown in Figure 4-11, the

characteristics of the closed loop response are obtained. This response

is plotted in Figure 4-12 as closed loop nominal amplitude (M1 ) versus

frequency. The system has a definite characteristic of low damping as

evidenced by the 4.5 db peak around 16 Hz. Since the phase shift shown

in Figure 4-10 for 01 is nearly constant at 140* from I iz to 10 Hz, this

pe k wld , i I of Ii... ne almlltu d f,( r gains bI "lWeetn '17 411/S :UII W I 11/S.

rhe I requtency of tite piek would vary Iron L .6 I1. to lb IIz dependilng upon

gain.

'III( ;Ipproaclo tined for compensaltion Is to add pot ttive phaise shifIt to

hr ing the phase angle back to 1.20 degrees or less at around 10 Itz. A com-

pensation network with the lead and lag separated by a ratio of 4:1 will

provide a maximum leading phase shift of 37 degrees when the lead is at a

lower frequency than the lag. This characteristic has been included in

Figure 4-10 as H2 and 02 when incorporated with the alternator and voltag.

regulator characteristic of M1 . The phase and gain plotted on the Nichols

chart of Figure 4-13 provides the open loop to closed loop response for the

190A-29 orF A-203)
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compensated system. The closed loop response is plotted in Figure 4-12

recorded as M2 for magnitude versus frequency. The system has a character-

istic of critical damping and a bandwidth that is flat to 20 Hz.

The analog computer runs that include non-linearities are found in

4-5 to compare with M1 and in 4-7 to compare to M2 .

During the course of the study an investigation was made to determine

the effect of different generator field time constants. It was found that

increasing the time constant by a factor of 3 had a minimal effect on system

li, le)'rnl-lwi' whein e.onmp ttoin| I t(.i t1ie workts w,.re .ined. Cl nwO If t he' maltn, banld-

width could be achieved using linear systetit anaLyitti. the chitravt-er I tit I i--

of the open and closed loop frequency response for this system are shown

in Appendix D.

4.2.2 Analysis of Speed Regulation System

Most diesel engine governors are of the type zero system as illustrated

in each of the analog computer programs. The best system for maintaining

frequency control is a type one system. This system has been simulated on

the analog computer as shown in Figure 4-14. An integrator has been added

to make the governor a type one system. Considerable compensation is

necessary to stabilize the speed control loop. Performance of this circtilt

Is shown In Figure 4-15. It will he noted that tinder full load conlditlons

III%- Ktitw'ti ret tirnti i ) no 1oid ielwed jifivI lh I raluiinleti perl-l. NI t I(, Cllll l

was made-at this time to optimize the control characteristic of the governor

system with the integrator in the loop.

Such a system is commercially available from the Woodward Governor

Company and is described in their Bulletin 37013, PSG Governor. A picture

of this type of governor is shown in Figure 4-16 where the electric drive

motor is the integrator between error voltage and throttle position.

4.2.3. Analysis of Voltage Regulation System

The strictly analog system is theoretically the best system as far as

b.indwldtli of response since there Is continuous signal with which to oper-

.11 *' . l .1 n*'ni~,,anI.llyl: l h.11qcl1 nI q e and compennstlon networks are ii11 y cal -

A ilmi.dva tlagt i oncotintered when large currents Sllch is field or

exciter currents are controlled by analog methods. In the specific case

i 47(A-36 of A-203)
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being studied, the exciter field is powered from a 28V DC source. Current

must be regulated from zero to 3.3 amperes for an output voltage of 120V

rms. The resistance of the field is 2.35 ohms thus making a maximum cur-

rent capability of 28/2.35 - 11.9 amperes. In Figure 4-17 we have plotted

load current to the exciter versus power dissipated in the series element.

At the no load operating point, the power to be dissipated in heat is equal

to:

p)- [28 - I ex (2.35)]1 ex

P (28 - 7.755) 3.3

P 66.8 watts

4.3 DIGITAL METHODS

The basic regulation methods selected for study were the NAVAIR Design,

bang-bang, multi-level bang-bang, direction sensitive multi-level bang-

bang and the digital simulation of analog designs. The actual implementa-

tion of many of the digital techniques provided great insights into the

problems and advantages of the various techniques. However, none of the

methods were developed to an optimal state.

4.3.1 Test Bed for Digital and Hybrid Techniques

The digital and hybrid regulation techniques were tested in real time

through the use of the combination of the digital and hybrid computers.

The bang-bang techniques were programd into a PACER 100 digital computer

via analog to digital (AID) and digital to analog (D/A) converterb. The

PACER was used as a regulator for the analog computer motor generator simu-

lation. A block diagram of the system is presented as Figure 4-18.

The PACER provides a conservative comparison to existing microcomputer

systems in that:

A. Its cycle time (1 ps) is fairly typical of microcomputer
systems, and is, in fact, slower than many current micro-
computer systems. For example, the XECON SMC360 has it
typical instruction cycle time of 120 nonoseconds.

52 (A-41 of A-203)
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B. While the PACER is basically a 16-bit machine, its A/D and
D/A are 8-bit devices. Thus, all data manipulation is handled
in bytes of 8 bits--the same as most microcomputers.

C. The PACER instruction set contains 84 basic instructions,
fewer than most microprocessors. For example, the Digital
Equipment Corporation's KD11F microprocessor uses 400 basic
instructions.

The PACER assembly language program for the general bang-bang techniques

is presented as Appendix C. A basic flow chart of the program is presented

as Figure 4-19a. This flow chart represents the multi-level bang-bang (to

be described in Section 4.3.4) with provisions for switching in a parallel

regulator when the output voltage is within programmed limits. Variations

of this basic flow chart and of the program are used to perform the differ-

ent bang-bang techniques.

4.3.2 NAVAIR TECHNIQUE

The first digital method to be considered is that of a comparator

operating on the integrated error output of the voltage regulator system.

This is similar to the system described in the NAVAIR report 19-45-19,

Figure 1-13, AC Voltage Regulator, Schematic Diagram. In this system the

voltage sensed is 3-phase half wave rectified. A lead network in the voltage

feedback to the summing junction provides the ripple frequency to turn the

comparator on and off. Since the analog computer simulation is a D.C.

equivalent of the A.C. voltage, the ripple frequency will not be present

and the or-off cycle is, therefore, dependent upon the control lcrp time

constant. This is verified in the several runs made for til. system on the

analog computer with various compensating networks.

The first digital control technique is shown in Figure 4-20. The

driving pulses are from full positive to full negative thus forcing the

tcltv" Input t;i either direction. This is somewhat similar to using a

dio:;e around Ithe exciter field to force the field to collapse at a high rate.

.e performat ,e of r,, system is shown in Figure 4-21 where the adjustable

?,itn has been set to provide optimum results. The response does have a
?. .!!rcng rate. of aour .8 Hz with a peak to peak amplitude of 2.5V. This

.itnin the aliowahl.e voltage band for transient operations.

55(A-44 of A-203)
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,rhe same msatem wn simulated with tile exception thaL a mingle direc-

tion of driving current pulse was permitted in the exciter field. This

circuit is shown in Figure 4-22 where the diode D 1has been added. The

performance characteristic is shown in Figure 4-23 vhere it is evident

that the voltage regulation is outside the allowable range during transi-

ent but just fits within the range during constant load. The switching

rate is about 14 Hz which agrees with the anticipated response being twiceI the time period due to only unidirectional pulse modulation of the exciter
current.

A higher loop gain would permit faster operation of the comparator

circuit and decrease the load voltage excursion. The high frequency range

of the system was increased by adding a lead compensation between the corn-

parator and the exciter field input. In actual hardware this can be in-

corporated in the base of the transistor used to drive the field current.

This circuit is shown in Figure 4-24. The performance of the circuit is

shown for two values of capacitance C1 with optimum gain settings.

Figure 4-25 is the response when C1 - .047 piF. Pulse modulation is evi-

dent in the recording of the exciter input voltage. The response is too

slow and the transient falls outside the allowable limits. The constant

load condition shows a clean and steady voltage level. A compromise is

reached when C1  .01 1JF and the gain adjusted for optimum performance as

recorded in Figure 4-26. The switching rate is approximately 42.5 Hz and

the response does fall within the constant load and transient envelope of

performance requirement. The amplitude of load voltage ripple is approxi-

mately 1.2 volts peak to peak.

4.3.3 NAVAIR Design Analysis

In the NAVAIR system, a comparator is used to pulse width modulate

the current delivered to the exciter field. This system has considerably

lower losses since the series element is either fully saturated or com-

pletely cut off. The power dissipation Is limited to the rise and fall
time vermuta the repetition rate. As an approximation if the rise time is

10 microseconds and the repetion rate 1000 Hz, then the heat dissipation
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would be in the range of:

P; 2 x1x10-6, ( X 10 x 10- ) 80 x .636 = 1.018 wattsPD 1-3

This is a considerable reduction in the heat dissipation problem.

The switching rate of the comparator is dependent upon either ripple

frequency of the load voltage or the system time constants. For the AC

application the ripple can be obtained from the rectified load voltage as

Ln the design shown in the NAVAIR report 19-45-19, Figure 1-13.

4.3.4 Bang-Bang

A bang-bang controller operates by monitoring the output voltage of

the motor generator set and depending on the value of the voltage calls

for either maximum or minimum field current. This is similar to the NAVAIR

design. For example, if the output voltage should be equal to 10 volts

but is actually equal to a value above 10 volts, the controller will reduce

the voltage by setting the field current to the minimum If the output

falls below 10 volts, the controller responds by setting the field current

to the maximum level. In this way the controller switches on or off in an

attempt to maintain a constant output voltage level.

The rate of this on-off switching is a function of current demands

and the switching level of the controller. If for example, a sudden cur-

rent demand is placed on the motor generator, the voltage will tend to

fall, and the controller will respond by holding the field current at

maximum until the voltage recovers. The chief advantage is that, in the

optimum design, the recovery time is minimized because the field current

is maximized.

The switching level of the controller is the level at which the con-

troller recognizes that the voltage is too high or too low. Normally, the

off level Ls V + h and the on level if V - h, where V is the desired out-

put and h is a small preset voltage level. This is also known as hyster-

esis. The smaller the h, the faster the controller will respond to vari-

ationh Wu V by swltchlng Lhe lield current.

66 (A-55 of A-203)



NAEC- 92-139

In the computer program' the bang-bang system was implemented by using

one break point (output voltage vas either above or below the reference)

and two control words (the field current was switched between full on and

full off). The program was also modified so that the parallel regulator

was never switched in; thus, the pure bang-bang effect was obtained.

4.3.5 Analysis of Bang-Bang Technique

The major problem vith the pure bang-bang system as implemented was

oscillation of the regulator's output voltage. The bang-bang decision

(to switch from high field current to low field current) was based on

the relationship of the output voltage to the reference voltage. When

the output voltage was greater than the reference voltage, the field cur-

rent control was set to the low value; when output was less than the

reference, the field current control was set to the higher value. However,

the momentum of the output voltage is such that about .05 seconds, after

the bang-bang level has been applied, is required to reverse direction.

Figure 4-27 presents an example of the oscillation. This effect may be

eliminated or minimized by a number of methods. One such method is to

optimize the gain of the control signal to the field current. This would

reduce the time to reverse the momentum of the voltage and thus reduce the

amplitude of the oscillation.

The bang-bang scheme could be performed by a microcomputer in a time

sharing mode with the display and diagnostic routines. It in estimated

(based on the PACER) that a computer could perform the diagnostic and display

routines and still make bang-bang decisions at speeds in excess of 1 KR:.

The hardware required, in addition to that already assumed for display

and diagnostics, would be as little as the dedication of one digital out-

put line for the control signal, dedication of one AID multiplexer channel

for -eading to regulator output voltage, use of approximately 100 words of
memrory, and the addition of a field current driver circuit. In actual

'U hardware dollars this would be about $100.
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4.3.6 Multi-Level Bang-Bang

Multi-level bang-bang (MLBB) operates in a manner similar to pure

bang-bang except the controller does not simply turn the field current on

or off. The controller sets the field current to a level dependent on the

difference between the actual output voltage and the desired output voltage.

The chief advantage of this method is that, optimally, it combines the fast

recovery of bang-bang with the smooth operation of a linear circuit.

The control can be described as a look-up table. Given the output

voltage, the table indicates the field current setting for best regulation.

An example of a look up table is presented as Figure 4-28. Referring to

the figure, if the desired output voltage was 10 and the actual voltage

was 18 volts, the field current would be turned off; if the output voltage

was 1, the field current would be turned completely on. The operation as

described so far is identical to pure bang-bang. However, if the output

voltage were 7.5, the field current would be set to 60Z of full scale; a

reading of 16V will result in a field current setting of 10% of full scale,

etc. Since a digital computer is programmable, any voltage breakpoint and

field current value could be assigned and modified without effecting the

hardware. Ideally, the optimum values would be selected for the regulator.

In the computer program, the multilevel bang-bang system was imple-

mented as described--through the use of a look-up list. The computer

stored a list of breakpoints. These breakpoints represented zones above

and below the reference voltage. Each breakpoint or zone had a correspond-

ing control word. The control word represented the desired field current

to be supplied when the output voltage was within the zone.

4.3.7 Analysis of Multi-level Bang-Bang Techniques

reduction in the amplitude of the output voltage oscillation was

:h ,d by switching from pure bang-bang control to the multilevel bang-

ming (Ree Figure 4-29).

Most of the hardware required for MLBB is identical to that used in

*-": V.-bang, the major exception being the field current driver. In the
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OUTPUT VOLTAGE FIELD CURRENT
RANGE* % OF FULL ON

20 TO 17.0 0

16.9 TO 14.0 10

13.9 TO 12.0 40

11.9 TO 9.0 50

8.9 TO 7.0 60

6.9 TO 4.0 90

3.9 TO 0.0 100

* IN THIS EXAMPLE, 10 VOLTS IS THE DESIRED

OUTPUT VOLTAGE.

Figure 4-28. An Example of a Look-Up Table for
Multi-Level Bang-Bang Control
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bang-bang case the driver can be a single saturating switch; however, in

multiple bang-bang the driver can be either a non-saturating driver or an

adjustable gain saturating driver. The non-saturating driver would be

less complex but also less efficient (more heat) than the adjustable gain

saturating driver.

The hardware cost of the saturating driver would be about $60 compared

to about $30 f or the non-saturating driver. The other hardware addition

would be a requirement for about 200 more words of memory. The estimated

hardware cost of adding the fl.BB with a saturating field current driver

is $150 (about $50 more than the bang-bang controller). MLBB would not

demand significantly more computer time than bang-bang. Therefore, the

controlling rate could still be in excess of 1 KHz.

4.3.8 Direction Sensitive Multi-Level Bang-Bang

Direction sensitive multi-level bang-bang (DSHLBB) is yet a further

extension of the basic bang-bang scheme. DSIILBB is similar to MLBB in

that the control is dependent on the difference between the desired and

actual output voltage. However, DSMLBB takes past events into considera-

tion by adding direction of the output voltage as a control parameter.

Continuing the example of a look up list, Figure 4-30 shows a list for

DSMIBB. Notice that the selection of field current depends on the direc-

tion of the output voltage. For example, if the voltage were sitting at

INY when a load was placed on the line, the voltage would tend to drop or

go down. If the voltage dropped to 5 volts, the controller would try to

recover by calling for full field current (100%). If the voltage began to

rise, to say 5.1 volts, the field current selection would be made from the

foup" column and would be 90%. As the voltage further recovered (8 volts)

the control would be selected from the charts "u" column.

Thus when the load is changed and the actual voltage is moving away

from the desired voltage, the control reacts quickly and applies a decisive

counter control; however, as the voltage begins to approach the desired

value, Lhe control is such an to allow the voltage to recover with minimum

overshoot. Ideally, this system will rapidly control load transients with

72(A-61 of A-203)



NAEC-92-1 39

FIELD CURRENT %
OF FULL ON

OUTPUT VOLTAGE* _________

ZONE DIRECTION OF-

VOLTAGE

20 TO017.0 0 0

16.9 TO 14.0 0 10

13.9 TO 12.0 10 40

11.9 TO 9.0 45 55

8.9 TO 7.0 60 90

6.9 TO 4.0 90 100

3.9 TO 0.0 100 100

*IN THIS EXAMPLE, 10 VOLTS IS THE
DESIRED OUTPUT VOLTAGE.

Figure 4-30. An Example of a Look-Up Table for the
Direction Sensitive Multi-Level Bang-
Bang Control.
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a minimum overshoot.

The computer program to implement the DSM~L.BB scheme was an extension

to the HLBB program. A subroutine was added to determine, at each occurr-

ence of reading the output voltage, if the output voltage had changed

directions (output voltage derivative zero crossing). If the direction

had not changed control word for the zone would be read as in the MLBB

program. However, if the direction of the output voltage has changed,

the control word would be selected from another list.

4.3.9 Analysis of Direction Sensitive Multi-Level Bang-Bang

The I4LBB experiments showed (Figure 4-29) that the particular design

required over 300 ms to regulate after application of 100% load. DS1 LBB

was implemented in an attempt to reduce the settling time. Figure 4-31

presents a DSIILBB run in which the settling time was reduced to below

200 ins.

The only hardware difference between MLBB and DSMLBB is the addition

of about 100 words of memory in the latter case. This comes to a hardware

cost difference of about $10. The computer time requirements remain

essentially unchanged.

4.3.10 Digital Simulation of Analog Designs

The digital simulation of an analog design consists basically of

solving a differential equation in real time. The equation can be written

from an existing analog design. The chief advantage of this method is that

the regulation scheme can be modified in software without changing any hard-

ware. This advantage may aid in creating a controller with a single hard-

ware design but with versatility to control various AC-APUs.

4.3.11 Digital Simulation of Analog Designs

f Any analog regulator circuit that can be built can be simulated by the

digital computer, by solving the circuit equations. The only real questions

in the current case are: Can the computer solve the equation in real time

and if yes, does the computer have enough time to perform the diagnostic
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and monitoring functions? To answer these questions the analog regulator

of Section 4.2 was studied. Based on this circuit, the PACER instruction

times, and solution of the convolution integral at 100 samples, the con-

trolling function could be updated at a rate of approximately 500 Hz and

still maintain the monitor and diagnostic functions.

The additional hardware (over that required for the basic monitoring

and diagnostic system) would be similar to that required for the HLBB cir-

cuit except that approximately 1500 words of additional memory would be

needed. The total additional cost would be about $360.

4.4 HYBRID METHODS

Hybrid regulation is the combination of analog and digital regulation

schemes. This study combined the analog methods described in Section 4.2

with the bang-bang and multiple level bang-bang schemes presented in

Section 4.3.

Under steady state conditions the regulation would be provided by the

analog regulator. However, under transient conditions, the digital regula-

tor would provide control. Such a system provides smooth operation, fast

regulation and efficient use of hardware. The smooth operation is provided

through the use of the analog techniques. The fast regulation is provided

through the use of the bang-bang techniques. Because the digital system

is used only on demand in transient situations, the same digital hardware

could conceivably be time shared with the monitor display and diagnostic

functions.

Subroutine D of the flow chart in Figure 4.19b presents the method used

for switching from the digital cortrol to a supplementary parallel controller

such as an analog regulator. When the system is in steady state (output

voltage within a programmed envelope), the supplementary regulator is in

control. When a transient occurs, the digital system is switched into con-

trol.
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4.4.1 Analysis of Hybrid Methods

I The hybrid techniques are any combtnation of digital or analog tech-

niques. Ideally, a hybrid technique has \the advantages of the individual

techniques but none of the disadvantages. \Our study has not disproved

this; however, we have discovered that hybrid techniques have a particular,

although probably minor, problem - that of successfully switching from one

technique to another. For example, in one simulation the combination of

an analog technique with the bang-bang method would, latch in the bang-

bang mode. In this particular instance, once the system was placed into

bang-bang mode, the analog system was permitted to drift freely; as a re-

sult the analog controller was never ready to resume control. This was

corrected by forcing the analog regulator to follow the system in the

bang-bang mode even though the analog regulator was not actually being used

by the system.

4.5 MONITOR AND DIAGNOSTIC SYSTEM

Referring to Figure 4.1, the general microcomputer based controller

will consist of: a microcomputer with a variety of digital and analog

input/output devices. The analog inputs will include parameters to be

monitored (current, frequency, voltage, oil level, etc.) and the diagnostic

test points. Analog outputs will include field current control and other

system controls. Digital inputs will include inputs from the operators

console as well as diagnostic digital inputs. Digital outputs will include

commands to the control circuits and control panel (e.g. alphanumeric dis-

play and indicator lamps).

4.5.1 Monitor System

The ideal monitoring system as described in Section 1.3 (Design Goals)

was iztudied and a strategy was developed for its implementation.

An operator's display that fits the needs of the monitor design goals

is presented am Figure 4-32. It consists of an alphanumeric display and

.ever, lighted key switches.
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400~ HZ 220 VOLTS

1COOLANT COLNHARDWARE J TMP. LEE

(....LIGHTED KEY SWITCHES (GREEN AND RED)I Figure 4-32. Operator's Display
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The alphanumeric display is used to present quantitative operating

instructions and information. The instructions would guide the operator

in the use of the motor generator set and the diagnostic procedures. The

quantitative information available for display would include the follow-

ing:

Voltage
Current
Frequency
Speed
Oil Temperature
Oil Pressure
Oil Level
Fuel Level
Coolant Temperature
Coolant Level

Under normal conditions, the operator could command the system to display

one or more of the parameters on the alphanumeric display. Under fault

or near-fault conditions, the display would automatically present the para-

meters of interest along with any pertinent instructions for the operator

(see Section 4.5.2 Diagnostics).

The key switches would have two purposes: To enter operator commands

and to present the current status of the various parameters. For example,

by pushing the voltage key, the value of the voltage will be presented on

the alphanumeric display. If the voltage were within limits the voltage

key switch would be green. If the voltage were beyond specified limits,

the key switch would blink red. The key switches would also be capable of

prementing warnings; for example, If the oil temperature suddenly changed

although did not rise beyond the specified limits, the oil temp key swItch

would turn red. The operator could obtain more information by pressing the

Rey switch. Pertinent information would be presented on the alphanumeric

display.

4 5.2 Diagnostics

',be exact method of detecting faults must be deferred until the hard-

:- -',Jgn hos been finalized. However, a general strategy has been de-

vcl, ped. As described in the design goals, the diagnostics will be of two
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types: operating and non-operating.

The operating diagnostics will continuously check the following para-

meters:

Voltage
Current
Frequency
Speed
Oil Temperature
Oil Pressure
Oil Level
Fuel Level
Coolant Temperature
Cooland Level, and
Hardware

These are the same parameters presented on the key switch display.

When the parameters are within specified limits, the diagnostic routine

will set the key switch lamps to green. If any parameters go outside the

specified limits, the key switch will turn red and the appropriate instruc-

tions will be presented to the operator. For example, if the fuel level

is approaching empty, the fuel level lamp will turn red and the alpha-

numeric display may read "ADD FUEL". If any parameter goes beyond the

specifications and into a state in which damage could occur, the key

switch blinks red and the system takes appropriate action to eliminate the

unsafe condition. For example, if the oil temperature were too high the

system would automatically shut down.

These parameters can be combined to form a fault tree to aid in

diagnosing specific faults. For example, by themselves, a rise in oil

temperature and a change in oil level may not be faults; however, the

simultaneous occurrence of the two may indicate an oil leak. This informa-

tion could be passed on to the operator (condition red). If the situation

worsens, the system may automatically shut down (condition blinking red).

The change from red to blinking red may also be a function of time. For

example, if the red condition lasts longer than t time, the condition is

changed to blinking red.

The hardware function will continuously test various key hardware

components. If a fault is detected appropriate action will be taken
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automatically (e.g. shut down) and the alphanumeric display will indicate

the location of the fault.

The diagnostics discussed thus far are performed while the system is

actually in operation. If possible all the diagnostics should be incor-

porated into the operating system. However, complete diagnostics may

actually require that the system be non-operating. For example, if the

system contained digital read/write memory the best test is to write pat-

terns into the memory and to compare what is read with what is written.

This cannot easily be performed with the system in operation. Similarly,

with analog portions of the aystem perhaps the system may bent be checked

by feeding the circuits known inputs which cannot be inserted during nor-

mal operation.

4.5.3 Analysis of Monitoring and Diagnostic Methods

The regulation schemes were evaluated based on the assumption that a

microcomputer would exist in the controller for the monitoring and diag-

nostic functions. However, the functions as described in Sections 4.5.1

and 4.5.2 could also be accomplished through the use of discrete analog

or digital design; or through the use of a minicomputer. The microcomputer

could either be a purchased system (such as the Intel 80/100 single board

computer) or a specially designed system based on a standard microprocessor

family (such as the Intel 8080 family). The dietirction between a mini-

computer and a microcomputer is a fine one. The di-finition used in this

study is that a minicomputer is closer to a general purpose computer and

is therefore more user-oriented than a microcomputer. An example of a

minicomputer is a PDP8. Figure 4.33 is a chart of the relative merits of

each method.

The categories compared are: development costs; hardware costs;

-)p'rional costR; flexibility; size and speed. These are considered as

!'..efit the particular problem of controlling a motor generator.

Th development costs for a minicomputer are the lowest, while the

f - he de-elopment of a custom microcomputer are the highest. As
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04

Q 0

, / o,

Development Costs 3124

Hardware Costs

Operational Costs 4

Flexbilty 4 3

Size and Weight 3421

Speed 1 3 3 2

Fle ibi. . In 4 2 li I 1m I3i

Average 3.6 2.8 2 3.4

Key: 1 - is best

4 - is worst

Figure 4-33. Evaluation Chart of Diagnostic
and Monitoring Systems.
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stated previously, a minicomputer is normally oriented towards the pro-

gramner and, therefore, the programming costs are minimized. Also the

majority of the hardware design is standard. A commercial microcomputer

system Is very similar to a minicomputer except that the prograamiing task

may be higher because the system Is hardware not software oriented.

The lowest hardware cost is expected to be a commercial microcomputer

because a minimum system can be assembled from standard parts. The most

expensive is expected to be the discrete design because of a greater number

of parts and the largest construction costs.

Operational costs include training of operators and maintenance per-

sonnel; costs of maintenance and inventory. It is believed that a com-

mercial microcomputer will have the lowest operational costs mainly because

the hardware will consist largely of standard, inexpensive circuit boards

or modules. The most expensive is expected to be the custom microcomputer.

While the components of the custom microcomputer are standard, the basic

configuration will be non-standard and, therefore, special maintenance

procedures will need to be developed.

The standard microcomputer is believed to have the greatest flexi-

bility in that it can be modified at a minimum cost while a discrete

design will be the highest cost. For example, if requirements change for

any part of the controller a standard microcomputer may compensate via

software, or if software alone will not satisfy the requirement standard

components from the microcomputer family can often be used. In a dis-
crete design, however, hardware must always be changed and the changes

are rarely minor.

Because a custom microcomputer is designed with the minimum parts,

it will most likely be the smallest and lightest system. Analysis of

the speed at which the regulator could operate shows that 300 Hz is ac-

ceptubke If the monitor and display function can also be performed. In

d~llo case, all the systems ar, acceptable; however, the discrete design

j Jecause it will be most likely perform most of the functions in parallel

!-z~ the~ fastest.
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An unweighted average of the values presented In the chart indicates
that the ranking should be as follows (best system first):

Standard microcomputer
Minicomputer
Cuetom microcomputer
Discrete design
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5. CONCLUSIONS

The following conclusions have been drawn from this study:

1. Simulation of voltage regulation techniques has shown
that either analog or digital methods can meet the regu-
lation requirements of MIL-STD-704B. While the only
digital method that actually fell within the specifica-
tion during simulation was the NAVAIR bang-bang technique,
the other digital techniques showed the flexibility of a
computer based regulator. The simulations lead to the
conclusions that the techniques can be optimized to meet
the voltage regulation specification.

2. Digital techniques have the advantage over analog tech-
niques. This is mainly due to the minimization of heat
generat ion.

3. The best design method for meeting the diagnostic and
monitoring goals is one based on standard microcomputers.

4. A microcomputer can perform all of the control tasks:
regulation, diagnostic and monitoring.
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6. RECOMMENDATIONS

The following recommendations are suggested aa a result of this

study:

1. The design of the AC-PAU controller should be based on
a microcomputer system.

2. Saturating control should be the general technique of
regulation.

3. The next phase of the program should be optimization
of regulator design and the hardware impementat ion
of the controller.
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DETERMINATION OF CONSTANTS AND
DEVELOPMENT OF TRANSFER CHARACTERISTICS
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ID NO.- 2T708O836 550836
SE.RCTION OF OPTIMAL PARAMETERS POn AN AUTOMATIC GEWERATION CONTROL

SYSTEM.
Ramaoorty, M.; gibe, A. v.
Indian Inst of Technol, Kanpur
DESCRIPTORS- *CONTROL SySTEnS, LECTRIC GENERATORS, (MATHEMATICAL

TICHNIQUES, Linearimation),
CARD ALERT- 731, 705, 921
CODED- JEELAC SOURCE- J Tnt Ing (India) Electr Ing Div v 55 pt

EL 3 Feb 1975 p 129-133
The system provides proper input signals to each area controller to

minimize the deviations in frequency and tie line power due to any
sudden disturbance in the system by loan of generation or load
variation. Concept of minimum settlinq tine to obtain optimum gains
for the controller inputs is ued. The system sensitivity for
different parameters Ix also Investigated. 4 refs.

ID WO.- P1750637327 537327
THYRISTOR PULSE-FREQUECT CONTROL SYSTEMS FOR ELECTRICAL MACRTES.
Lifanov, S. V.; Morgovskiy, Tu. Ta.
DSCRIPTORS- (*FLVCTRIC MACHINPRY, *Control Systems), PULSF TIME

MODULATION,
CARD ALERT- 705, 716, 731
CODEN- SAUCPZ SOURCE- Soy Autom Control v 7 n 5 Sep-Oct 1974 p

62-66
Discussed are pulse-frequency control systems for electrical

machines, using thyristor pulse shapers, intended for speed regulation
of dc motors and control of synchronous generator voltages. It is
shown that by using pulse-frequency modulation instead of pulsevidth
modulation, it is possible to redue the commutation losses and
simplify the instrumentation. The problem of determining the
parameters of a modulator that minimizes the commutation losse" is
examined. 8 refs.

ID NO.- E175020R798 S08799
014 fSTROICHIVOSTI KOHNIIOVANNIND SISTEN AVTORATICHERKOGO

hRGULZROVANITA P.LRKTRICIWSKIKH HASHIN $left brackets Stability of
Combined Control Systems of Ilectric Machines Sright brackets

I.eLakh, M. N.
DESCRIPTORS- (*ELPCTRIC MACHINFR, *Control Systems), (CONTROL

SYSTERS, Invariance), SYSTER STABILITY,
CARD AU.,RT- 705, 731I'ODRP#- LKTAQ SOURCE- lektrotekhnika n 11 Nov 197 o 39-43

SlIt Is shova that automatic control by dependent disturbances in the
":d1.' -,1 systems designed in accordance with the Combined principle ofI contrcl results in a change in the characteristic equation and,
coneeently, in the dynamic properties of the system. In Russian.

i
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TD NO.- E1741169341 469341
USTROISTYVO DLYA KONTROLTA SOSTOYANTIYA SISTRY IWPOSRRDSTVFRNOGO

VODYANOGO OKRLAZBDRWITIA OBROTKTI STATORA SINKHRONNYWR GIVERTOROV.
$left brackets Device for Controlling the State of the System of
Direct Cooling by Water of the Synchronous Generator Stator Winding
Sright brackets .
Vainshtein, R. A.; Getmanov, V. T.; Chikunov, A. G.
Tomsk Polytech lnst in. S. M. Kirov, USSR
DESCRIPTORS- (*FLRCTRIC GRNIRATORS, *Protectionl, (ELECTRIC

MAHICWZRT, Coolina), CONTROL SYSTEMS,
CARD ALR!T- 701, 70S, 731
CODER- IVZEAY SO1URCE- Izv Yyssh Uchebn Zaved, Energ n 7 Jul 1974

p 9-12
The necessity for and the usefulness of technical development of

devices permitting control of the state of the system of cooling of
stator windings of synchronus generators, with direct cooling by
water, is demonstrated. Problems of development of a device of this
kind utilizing electric values with the frequency of 25 Hz are set
forth. This device is to be introduced into the primary circuit of
the generator to implement failure-proof protection against
short-circuitinq to the ground. In Russian.

ID NO.- E1741061916 461916
0 KLASSIFIKATSI PLFKTRICIESKTKR H ASHIW DLYA SISTEI AVTOMATICPESKOGO

UPRAVLENITA. $left brackets Classification of Electric Machines for
Automatic Control Systems $right brackets
Batovrin, A. A.; Titov, N. P.
DESCRIPTORS- (*ELECTRIC RAC INERY, *Control), CONTROL SYSTErS, C

INFORMATION SCIENCE, Clamsification),
CARD ALERT- 705, 731, 901
CODER- IVUEA9 SOURCe- Izv vyash Uchebn Zaved, Elektromekh n 5 may

1974 p 539-546
Problems of classification of electric machines working in automatic

control systems are considered. Division of all machines into power
and information machines is proposed. A classification table is qiven
of the main elements of automatic control systems with their transfer
and transition functions. Each element is exemplified in the table by
one or more types of electric machines. In Russian.
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ID NO.- FI740313337 413337
DAS DONADIRAPTWRK OTTFWSCBFTH-VTLWFRTWG. $left brackets

Ottensheim-Vilhering Hydroelectric Power Plant on the Danube $rJqht
brackets 

Anon
DESCRIPTORS- (*HYDRONLECTRIC POWER PLANTS, *Austria), (HYDRAULIC

TURBINTS, Tubular), (ELECTRIC GENERATORS, Hydroelectric), (RIVER BASIN
PROJECTS, Austria), CONTROL SISTPRS, ELECTRC POWER SYSTEMS,

CARD ALERT- 402, 441. 611, 632, 706, 731
CODE- ONIOUC SOURCE- 02- Oesterr Z Tlektr v 26 n 10 Oct 1973 p

397-J5.52
The entire issue of the journal is devoted to the new hydroelectric

power plant on the Danube in austria which is to be put into service
at the end of 1973. This is the fourth multipurpose project built in
Austria, utilizing water resources of the Danube. The total of 25
articles is divided into 6 sections. The first section contains a
general article about the turbine types at Austrian hydroelectric
power plants and on special problems of the new Kaplan tubular
turbine, and an article comparing the present project with its
immediate predecessor. The second section (10 articles) deals with
general planninq and construction work with a detailed article on the
project, on the tubular turbine, etc. The third section (7 articles)
dealing with mechanical engineering and electrical engineering work
describes the turbine unit, turbine controllers, power generation
equipment, high voltage equipment, control equipment, etc. The fourth
part (2 articles) describes the hydraulic steel structures, such as
locks. The fifth part (3 articles) deals with maintenance and
management problems. The last part contains the most important
factual data about the plant and its construction. In German.

ID NO.- EI70312291 412291
ISSLEDOVANIE TSIPROVOI SISTEMY AVTORATTCRESKOGO REGIlLIROVANIYA

WAPRYAZIHEWIYA GEUBRTORA. $left brackets Investigation of a Digital
System of Automatic Control of Generator Yoltaqe $riqbt brackets

Serkov, V. I.; Solov'ev, V. N.
DESCRIPTORS- (*ELECTRIC GENERATORS, *Control Systems), (CONTROL,

ELECTRIC VARIABLES, Voltage), CONTROL SYSTPHS, DIGITAL,
CARD ALERT- 731, 706, 71S, 705, 701
CODEN- IVUEA9 SOURCE- lzv Vyssh Uchebn Saved, Elektromekh n 9 Sep

1973 1) 966-970
A dicital controller is proposed for maintaining qenerator voltaqe.

OTn the basis of a proposed diagram of stability and quality.
rIorstructpid in the space of the coefficients of the characteristic4 .-quation of a closed system, parameters are selected for the algorithm
of d 74r-ltal computer. Recommendations are qiven for meeting various
S. chn . ,1 reon.irements with respect to the control system of oenerator

1o

] ~115 ( A-104 of -23



NARC-92-139
13OS COPR* by Engineetina i-.dox User 24 Page 4 .,too a of 81

2D NO.- 9773010127S 301275
POWN SYSTIS GINERATOR STABILITY Uslwa STATE SPACE TCNUIQIJWS.
Webb, A. 3.3 Sheen., Go
The Electricity Commission of New South Val, Sydney
DRSCRIPTOIS- (*NLICYRIC GBNWATOIS, *Conitrol), CONTYROL SYSTEMS,
CARD ALERT- 70S, 731
CODWV- ?DAUA6 SOURCB- Proc lost Radio Electron Fnq, Australia v 33

a5 Nay 1972 p 182-186
The stable operation of the generators in a large electric power

system can be substantially improved by using supplementary signals in
*addition to terminal voltage as feedback information to the

generators' automatic excitation requlators. The selection and
conditioning of available signals has been investigated by applying

* linear state space technigues to the generators and their excitation
systems and stability and damping assessed by examination of the
eigenvalues of the state matrix. 14 refs.
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859736 C7604562
AN APPLICATION IN ENGINE TESTING
LORFS, F.J. ; GEC-LLIOTT PROCESS AUTOMATION, BORPHANWOOD,

ENGLAND
MINICOMTUTER FORUM 585-600 1975
11-13 FEB. 1975 LONDON, ENGLAND
PUBL: ONLINE UXBRIDGE, MIDDI., ENGLAND
DESCRIPTORS: ENGINEERING APPLICATIONS OF COMPUTERS, INTERNAL

COMBUSTION ENGINFS
IDENTIFIERS: ENGINE TESTING, AUTOMATION EQUIPMENT, MINICOMPUTER,

SOFTVAR? PACRAGE CONRAD, TNTPRNAL COMBUSTION ENGWE TESTING, QUTALITY
CONTROL

SECTION CLASS CODFS: C8847
UNIFIED CLASS CODES: VMEMAD
THY TESTING OF INTERNAL COMBUSTION ENGINES IN MANY WAYS LENDS ITSELF

TO AUTOMATION BUT IT HAS BEEN FOUND THAT STANDARD MINI COMPUTER
:AUTOMATION: PACKAGES FALL SHORT IN THIS APPLICATION. THE PAPER
DESCRIBES THE BASIC REQUIREMENTS OF THE AUTOEATION EQUIPMENT AND
ILLUSTRATES THESE BY GIVING AN EXAMPLE OF A TYPICAL TEST PERFORMED ON
AN ENGINE. THE APPLICATION OF A MINICOMPUTER TO PERFORM THESE
FUNDAMENTAL REQUIREMENTS HAS LED TO THE DEVELOPMENT OF A SOFTWARE
PACKACE CONRAD. IT IS SHOWN HOW CONRAD MEETS THE PRIME REQUIREMENTS,
PROVIDING THE ENGINEER WITH A FACILITY BY WHICH WE CAN MAKE BASIC
CRANGES TO THE WAY IN WHICH AN ENGINE IS TESTED WITHOUT RESORTING TO
USING A PROGRAMMER

859721 B7606229, C7604547
THE MEASUREMENT OF AVERAGE INDICATOR DIAGRAMS BY A MINTCOMPUTER

AIDED DATA ACQuISITION SYSTEM
KONTANI, K. ; MECH. ENGNG. LAB., AGENCY OF INDUSTRIAL SCI. AND

TFCHNOL., TGUSA SUGINAMI-KU, TOKYO, JAPAN
J. MEC1I. G LAB. (JAPAN) VOL.29, NO.3 92-108 MAY 1975

CODEN: KIGKSBL
DESCR PTORS: ENGINFERING APPLICATIONS OF COMPUTERS, DATA ACQUISITION

, INTERNAL COMBUSTION ENGINES
IDENTIFIERS: AVERAGE INDICATOR DIAGRAMS, MINICOMPUTER AIDED DATA

ACQUISITION SYSTEM, CONTINUOUS ENGINE CYCLES, IGNITION TIMING, PRECISE
MEASURE ENT

SECTION CLASS CODES: C8847, B4270, C7660
UNIFIED CLASS CODES: WMEMAD, PECRAX
LANGUAGE: JAPANF.SE
THE SYSTEM YIELDS A MEAN PRESSURE TRACE FOR A CERTAIN NUMBER OF

CONTITUOUS ENGINF CYCLPS AND, AT THE SAME TIRE, RECORDS THE MAXIMO"
SINSSIIlE, TiIE MAXIMOM RATE OF PRESSIIRE RISE AND THE TGNITION TIMING OFEACH CYCtV, T~luS ACCOMPLISHING A PRE CISE MIASVREMENT OF AN TNDICATORDIAGRAM. THE DrTAILD DESCRIPTION OF THE METHOD AS WELL AS THP

DISCUSSIN Or THE PROBL.EMS ACCOMPANYING TNT AVERAGING TREATMENT ARE
SHOWN (A Ro s)
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85B81S b7607584, C7603563
DRIVING SIMULATOR FOR PAST TRAINS
CARMINATI, 1.
TRCNOL. RLETTR. (ITALYj 30.6 72-7 JUNE 1975
DESCRIPTORS: RAILWAYS, SIRULATION, TRAINING, CONTROL ENGINFERING

APPLICATIONS OF COMPUTERS
IDENTIFIERS: FAST TRAINS, ENGINE CONTROLS, SIGNAL VISUALtISATIO,

NOISE SIMULATION, DRIVING SIMULATOR, COMPUTER CONTROL
SECTION CLASS CODES: B5620, B1220, C7872, C7600, C8846
UNIFIED CLASS CODES: TKEAAR, ADCAAP, TREAK, VKZARS, VMRK&S
LANGUAGE: ITALIAN
TRAINING FOR DRIVERS OF TRAINS OF 200 KM/R REQUIRES EXPERIENCE

SUPPLEMENTED BY PRACTICE IN A SIMULATOR AS IN TOE TRAINING OF
AIR-PILOTS. A SIFULATOR MADE 97 E. MARRLLT CO. FOR THE ITALIAN
RAILWAYS IS DESCRIBED; IT PROVIDES FOR DRIVING IN DAY AND NIGHT
CONDITIONS, ENGINE CONTROLS AND SAFETY MATTERS, SIGNAL VISOALISATION
AND NOISE SIMULATION, DATA GENERATION, SUPERVISION AND RWCORDING OF
DRIVER PERFORMANCF. TOE SIRULATOR IS CONTROLLED BY A PDP/8/R COMPUTER

858548 C7603265
CONTROL SYSTEM OF THE ANALOGUE-DIGITAL-ANALOGUE TYPE WITH A DIGITAL

COMPUTER HAVING MULTIPLE FUNCTIONS FOR AN AUTOMATIC VEHICLE
RIVERE, J.-P., BERTUOL, B., LEICELE, C.
PATENT VO.: USA 3906207 ASSIGNEES: REGIE NAT. "SINES RENAULT,

AUTOMOBILES PEUGEOT FILED: 10 MAY 1973
ORIGINAL PATENT APPL. NO.: FRANCE 72.16823
PRIORITY DATE: 10 MAY 1972
16 SltPT. 197'S
DESCRIPTORS: AUTOMOBILFS, ENGINES, DIGITAL CONTROL, CONTROL

.NGINEERTNG APPI.ICATIONS OF COMPUTERS, ANALOGU,-DIGITAL CONVERSION,
DIGITAL-ANALOGUR CONVERSION

11P.NTIFIERS: DIGITAL COMPUTER, MULTIPLE FUNCTIONS, AUTOMATIC VEHICLE
, 10 IINARY DIGITS, A/D/A CONTROL SYSTEM, rNGTN1 CONTROl.
!:FCTION CTAS!? CODES: C78'1;, CR846
1INiFIFTY CLASS CODES: VMKCAD, WMEKAS
FING;IN1 CONTROL SIGNALS ARE CALCULATED BY A "NIT CAPABTF OF

MULTIPLYING AND ADDING TWO NUMBERS OF UP TO 10 BINARY DIGITS AND
STORINC THE SUN IN A READ-WRITE MEMORY

1
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858408 A7607515, B7606350, C7603100
DIGITAL QUARTZ TRANSDUCRRS FOR ARSOLUTE PRSSURE MEASUREMENTS
PAROS, J.H. ; PAROSCI. TNC., REDMOND, WhA USA
WASHBURN, R.
; ISA
STD BOOK NO.: 0 876614 261 1
PROCEEDINGS OF THE 21ST INTERNATIONAL INSTRUMENTATION SYMPOSIUM

435-42 1975
19-21 MAY 1975 ISA PHILADnLPHTA, PA., USA
PUBL: ISA PITTSBURGH, PA., USA
DESCRIPTORS: PRESSURE TRANSDUCERS, PRESSURE MEASUREMENT
IDENTIFIERS: ABSOLUTE PRESSURE HASUREMENTS, QUARTZ CRYSTAL SENSTNG

ELEMENT, OCEANOGRAPHY, MPTEOROLOGY, JET EGaINF, TESTING, PROPULSION
CONTROL SYSTEMS, AIR DATA COMPUTERS, LABORATORY PRESSURE STANDARDS,
DIGITAL QUARTZ TRANSDUCERS

SECTION CLASS CODES: B4449, C749, B4250, C7630, A0630
UNIFIED CLASS CODES: BKETAB, BECHAA, BGGAAV
THE CONSTRUCTION, OPERATION, AND PERFORMANCE OF A SERIPS OF ABSOLUTE

PRESSURE TRANSDUCERS WHICH EMPLOY A SPECIAL QUARTZ CRYSTAL SENSING
ELEMENT ARE DESCRIBED. THE RESONANT FREQUENCY OF THE QUARTZ CRYSTAL
VARIES WITH PRESSIURE INDUCED STRESS AND THE ULTRA-HIGH VACUUM IN WHICH
TH? RESONATOR OPERATES IS USED AS THE ABSOLUTE PRESSURE REFERENCE.
BECAUSE 0F THEIR DIGITAL-TYPE OUTPUT, NIGH ACCURACY, LOW POWER
CONSOMPTTON, AND INSEUSTTIVTTY TO NIIVTROMRNTAL ERRORS, THESE
INSTRUMENTS HAV? PEER USED SUCCESSFULLY TN SUCH DIVERSE FIELDS AS
OCEANOGRAPHY, METEOROLOGY, JET ENGINE TESTING PROPULSION CONTROL
SYSTEMS, AIR DATA COMPUTERS, AND LABORATORY PRESSURE STANDARDS (3
REPS)

847735 C7602019
DIGITAL COMPUTING TECHNIQUES IN THE MANUFACTURE AND OPERATION OF

ENGINE MANAGPMENT SYSTEMS
DAVIES, R.J. ; LUCAS AEROSPACE LTD., SOLIHULL, ENGLAND
AERONAUT. J. (GB) VOL.79, NO.776 3149-S3 AUG. 197 CODEN:

AENJAK
DESCRIPTORS: AEROSPACE APPLICATIONS OF COMPUTERS, AEROSPACE ENGINES,

AUTOMATIC TESTING, MANUFACTURING ADMINISTRATIVE DATA PROCESSING
IVENTIFIrRS: ENGTNE MANAGEMENT SYSTEMS, DIGITAL TECHNIQURS, FNGINE

CONTROL, STORE INFORMATION, SELF TEST PROGRAMMES, INTERNAL FAULT
DIAGNOSIS

SECTION CLASS CODrS: C8849, C7875, C8670
UNIFIED CLASS CODES: VHEZAN, VMRMAY, WKRAAM
INTRODUCES THE DIGITAL TFCHNTIQUS IN ENGINE CONTROL LEADING TO MANY

APVANTAGES. THE ABILITY OF DIGITAL SYSTEMS TO STORP INFORMATION MEANS
THAT CALIBRATION AND TEST PROGRAMMES CAN BE PERFORMED USING
INFORMATTON DERTVFD FROM T E EARLY STAGIS OF PRODUCTION. WIDE RANGING
SPLF T ST PROnPAMMIS CAN ALSO RE INCLUDED, AS CAN DIAGNOSIS OF
INT"ERNA L FALTS

120- (A-09 of A-203)

A-



NAEC- 92-139

F1i.@13, COPR. by T.R.E. Omer 244 Paae U tpa 7 of 126)

847731 C7602015
COMPUTER AIDED DESIGN OF THE EXHAUST OF A TURBOCHARGED DIESEL ENGINE
LPDGER, J.D. ; INST. OF SC?. AND TECHNOL.f UNIV. OF MANCWSTPR,

MANCHESTER, ENGLAND
STD BOOK NO.: 0 903796 06 6
INTERACTIVE SYSTEMS 171-81 1975
SEPT. 1975 LONDON, ENGLAND
PUBL: ONLINE UXIBRIDGI, HIDD., ENGLAND
DESCRIPTORS: INTERNAL COMBUSTION ENGINES, MPCHANICAL ENGINEBRING,

COPUTER-AIDED DESIGN
IDENTIFIERS: TURBOCHARGED DIESEL ENGINE, COMPRESSIBLE GAS FLOWS,

EXHAUST PIPE, DISPLAY FACILITIES, BOUNDARY CONDITIONS, DESIGN
FACILITIES, FINAL PROGRAM SUITE, CHANGES IN ENGINE, TURBOCHARGER
PARAMETERS, FLOW EQUATIONS, MULTI PIPE EWAIDST SYSTEMS, CAD

SECTION CLASS CODES: C6647
UNIFIED CLASS CODES: WHERAD
DEVELOPMENT OF A DESIGN SUITE FOR ITIDYlIIG THE ONSTPADY,

CORPRPSSI1"E GAS PLOWS IN TRW EINAUST PIPE or A TORBOCNARGRD DIESrL
ENGINE 1.S DISCUSSED. INTERACTION AND DISPLAY FACII.ITIES WHICH COULD
GREATLY ASSIST TEE ENGINE DESIGNER ARE INCORPORATED. FOLLOWING A
REVIEW OF THE METHOD OF SOLUTION EMPLOYED AND THE BOUNDARY CONDITIONS
RELEVANT TO ThIS APPLICATION, DETAILS OF THE INTERACTION AND DESIGN
FACILITIES AND THE STRUCTURE OF THE FINAL PROGRAM SUITE ARE PRESENTED.
EXAMPLES OF THE USE OF THE SUITE FOR STUDYING CHANGES IN ENGINE,
EXHAUST PIPE AND TURBOCHARGER PARAMETERS ARE GIVEN FOR TWO ENGINES. AN
EXTENSION TO THE DESIGN SUITE IS BRIEFLY DISCUSSED IN WRICH AN
ALTERNATIVE METFOD OF SOLUTION OF THE FLOW EQUATIONS IS INCORPORATED
AS AN ADDITIONAL MODULE. FINALLY, RECOMMENDATIONS ARE MADE FOR FURTHER
EXTENDING THE DESIGN FACILITIES TO ACCOMMODATE COMPLEX MULTI PIPE
EXHAUST SYSTEMS, AS THE USE OF COMPUTER-AIDED DESIGN TECHNIQUES WOULD
SHOW EVEN GREATER BENEFIT TO THE ENGINE DESIGNER FOR SUCH SYSTEMS (8

Rr-VS)
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847%7c) A7600740, C7601R4 2
NULTI..P.MRNT ANALYSIS VIA COMPUT Rf-CnNTR0LLPD RAPID-SCAN ATOMIC

PLUORNSCENCE SIPCTiOMPTRU WITI1 A CONTINUUM SO3CE
JOHNSON, D.J., PLANKEY, P.W., VIN-PORDNRR, J.D. : DEPT. OF CHEM.,

UNIV. OF FLORIDA, GAINESVILLE, FL, USA
ANAL. CHEM. (USA) VOL.47, NO.11 1739-43 SEPT. 1975 CODEN:

ANCHAM
DESCRIPTORS: SPECTROCREMICAL ANALYSS, SPNCTROMETER COMPONENTS AND

ACCESSORIES, SPECTROCH2MICAL ANALYSIS, SPICTROSCOPY APPLICATIONS Or
COMPUTERS
IDENTIFIERS: CONTINUUM SOURCE, TRACE NEAR METALS, JET ENGINE

LUBRICATING OILS, AG, AU, CD, CR, CO, CU, F2, IN, MG, MR, NI, PB, PD.
PT, SN, SR, TL, ZN, AL, BE, MO, TI. V, DETECTION LIMITS, COMPUTER
CONTROLLED RAPID SCAN SLEVFD SCAN ATOMIC FLUORESCNCP SPECTROMETwR,
MULTIELENENT ANALYSIS, EIMAC XE ARC EXCITATION SOURCE, ACETYLENE FLAME

DETECTION LIMIT, ANALYTICAL CURVE, JE.T ENGINE LUBRICATING OIL, AIR
FORCE AVERAGE TRACE METAL CONTENT VALUES

SECTION CLASS CODES: £0695, A0693, C8816
UNIFIED CLASS CODES: DGZMGP, BGSGAZ, VMCAC
A VFRSATILE, SIMPLE, RELATIVELY IN*XP!NSITY CONPUTER-CONTROLLrD,

SLEVED-SCAN SPECTROMETRR WITH A SINGLE RIMAC XENON ARC EXCITATION
SOURCE, AND AN ACETYLENE (AIR OR N/SUB 2/0) PLAMN IS DESCRIBED AND
USED FOR RULTIFLEMENT ANALYSIS oP TRACE NEAR MTALS IN JET PNGIN?
LUBRICATING OILS. ANALYTICAL FIGURES OF MERIT OBTAINED FOR 18 ELEMENTS
(AG, AU, CD, CR, CO, CU, FE, IN, MG, MN, NI, PB, PD, PT, SN, SR, TL,
ZU) MEASURED WITH A SEPARATED AIR/ACETYLENE PLANE AND THE PIMAC SOURCE
AND FOR 5 ELEMENTS (AL, BE, MO, TI, AND V) WITH A SEPARATED N/SUB
2/0/ACETYLENE FLAME AND THE SAME EIMAC SOURCE ARE LISTED. THE
DETPCTION LIMITS OBTAINED ARE COMPARABLE.TO THE BEST VALUES OBTAINED
BY FLAME ATOMIC ABSORPTION SPECTROMETRY WITH SINGLE ELEMENT HOLLOW
CATHODE LAMPS (7 REPS7
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816519 C7600747
SENSING AND INPUT SYSTEM POP COMPUTER CONTROL OF IC TNnTINR
PATENT NO.: "K 1400614 ASSIGNIEES: RENAULT AND PEUGEOT PILED:

13 JUNE 1972
ORIGINAL PATENT APPL. NO.: FRANCE 71.21514
PRIORITY DATE: 14 JUN 1971
16 JULY 1975
DESCRIPTORS: INTERNAL COMBUSTION ENGINES, ANGULAR VELOCITY

MEASUREMENT, CONTROL ENGINEERING APPLICATIONS OF COMPUTERS, ELECTRIC
SENSING DEVICES, SIGNAL PROCESSING

IDENTIFIERS: COMPUTER CONTROL, TNTERNAL COMBUSTION ENGINE, TOOTHED
RING, FLYWHEEL, PULSE TRAIN, ENGINE SPEED, ENSORS, ANGULAR POSITION,
CIANKSHAFT, SIGNAL PROCESSING CIRCUITRY

SECTION CLASS CODES: C78S1, C8846, C741, C7442
UNIFIED CLASS CODES: VMKCAD, WHEKAS, BKECAB, BKEEAM
THE SYSTEM IS OPERATIVE WITH AN INTERNAL COMBUSTION ENGINE HAVING A

TOOTHED RING MOUNTED ON THE FLYWHEEL FOR ENGAGRMNNT BY THE PINION OF A
STARTER MOTOR. A FIRST SENSOR IS RESPONSIVE TO THE PASSAGE OF THE
TEETH TO PRODUCE A FIRST PULSE TRAIN, HAVING A FREOUENCY RELATED TO
THE ENGINE SPEED. SECOND AND THIRD SENSORS ARE RESPONSIVE TO COACTING
ELEMENTS MOUNTED ON THE, FLYWHEEL. THESE ELEMENTS ARE DISPOSED IN
PRE-DETERMINED ANGULAR RELATIONSHIPS WITH THE ENGINE CRANKS ETC. AND
PRODUCE SIGNALS REPRESENTING THE ANGULAR POSITION OF THE CRANKSHAFT
ETC. AT GIVEN INSTANTS, THE SIGNALS FROM BACH OF THE SENSORS BEING FED
INTO SIGNAL PROCESSING CIRCUITRY

831869 R7%387%, C7r2819
APPARATUS FOR DETERMINING THE GROSS THRUST OF A JET ENGINP
PLETT, E.G.
PATENT NO.: USA 3886790 ASSTGNEES: CONTROL DATA CANADA LTD

PILED: 18 MARCH 1974
ORTGINAL PATENT APPL. NO.: CANADA 169738
PRIORITY DATE: 27 APR 1973
3 JUINE 1975
DESCRIITORS: AEROSPACE ENGINES, GAS TURBINES, PRESSURE MEASURPMENT,

AEPOSPACE APPLICATIONS OF COMPUTERS
IDENTIFIERS: GROSS THRUST, JET ENGINE, NOZZLE TOTAL PRESSURE,

L)IFrUSER, STATIC PRESSURES, NOZZLE ENTRANCE, COMPUTER
SECTION CLASS CODES: C8849, C78S1, B4720
UNIFIED CLASS CODES: WNEZAN, VMKCAD, ZLEAAZ
TFE AlFARATUS COMPUTES THE NOZZLE TOTAL PRESSURE FROM MEASUREMENTS

OF TRY TOTAL PRESSURE IN THE DIFFUSER AND OF THE STATIC PRESSURES AT
THE NOZZLE ENTRANC. AND ON THE UPSTREAM SIDE OF THE DIFFUSER
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83.50 DV0140413, r'F.43H
COMPIITT.RIZD DIAGNOSTIC TESTER AT HAND
OrHARA, J... ASHTON, D.P., RRAMER, L.L. ; DETROIT EDISON CO.,

DETROIT, MI, USA
8LECTR. WORLD (USA) VOL.1844, NO.3 36-50 I AUG. 197 rODEN:

IRLMOA3
DESCRIPTORS: AITOMOBILES, MAINTENANCE EJGINEERING, COMPUTER-AIDED

ANALYSIS, AUTOMATIC TEST EQUIPMENT
IDENTIFIERS: ENGINE, AUTOMOBILES, TRUCKS, MAINTENANCE, COMPUTPRISED

DIAGNOSTIC TESTER
SECTION CLASS CODES: B1263, B%620, C8849
UNIFIED CLASS CODES: ADGDAL, TIKAAR, WHEZAN
A NEW, COMPUTER-RUN ENGINE DIAGNOSTIC SYSTEM THAT TELLS WHAT TO FIX,

AND HAS THE POTENTIAL TO ELIMINATE COSTLY, TIME-CONSUMING
TRIAL-AND-ERROR REPAIRS OF AUTOMOBILES AND TRUCKS, IS CURRENTLY BEING
EVALUATED BY CONSOLIDATED EDISON CO. IN A CONCERTED EFFORT TO MINIMIZE
FLEET-MAINTENANCE COSTS WHILE OPTIMIZING FUEL USAGE. THE TESTER,
DEVELOPED BY HAMILTON TEST SYSTEMS (HTS), A SUBSIDIARY OF UNITED
TECHNOLOGIES CORP, AUTOMATICALLY CHECKS ELECTRICAL, EXHAUST EMISSION,
AND OTHER ENGINE CONDITIONS, DETERMINES WHAT IS WRONG, AND DECIDES
WHAT PARTS HAVr TO BR REPAIRED, ADJUSTED, OR REPLACED. ITS COMPUTER
THEN ISSUES A PRINTOUT, WHICH PROVIDES ALL THIS INFORMATION ROTH TO
THE MECHANIC AND TO FL.ET MANAGEMENT

833711 C73264li
MODELLING ENmCIN STATIC STRUCTURES WITH CONICAL SHELL FINITE

ELEMENTS
KIELb, R.F. ; AERONAUTICAL SYSTFMS DIV., WRIGHT-PATTERSON AIR

FORCE DASE, OH, ITSA
J. AIRCR. (SA) VOL.12, NO.4 230-3 APRIL 1975 CODEN: JAIRAM
DFSCRIPTORS: rINITF ELEMENT ANALT§TS, AEROSPACE ENGINES, MODELLING,

AEROSPACE APPLICATIONS OF CONPUTERS ' "

IDENTIFIERS: ENGINE STATIC STRUCTURES, CONICAL SHELL FINITE ELEMENTS
, NONSYMMETRIC LOADING, COMPUTER TIME, AZNUTHAL COORDINATE, STRESS,
NONSYMMETRIC DISPLACEMENT, FOURIER SERIES, STANDARD PLATE MODEL,
STANDARD BEAM MODEL, MODELT.ING

SFCTION CLASS CODPS: C6420, C8849, C8200
UNIFIED CLASS CODES: VCEAA, WRNEZAN, DLTAAE
THE CONICAL SPELL ELEM"T WITH NONSYMNPTRIC LOADING AND DISPLACEMENT

CAPABILITIES HAS EXCELLENT POSSIBILITIES FOR APPLICATION TO ENGINE
STATIC STRUCTURES. THE MAJOR BENEFIT WOULD On A DRAMATIC REDUCTION IN
COMPUTER TIME AS COMPARED WITH A PLATE MODEL, HOWEVER, A SEVERE
LIMITATION IS THE INABILITY TO COMBINE THIS ELEMENT WITH ANY OTHERELEMENT TYPES. A TECHYIOUR IS SHOWN THAT CAN BE USED TO BYPASS THIS
rI.rMENT COMPATIBILITY rROPLTHo THE INHERENT DIFFICULTY LIES IN THE
DEGREE-OF-FREEDOM PFCULIARITIES OF THE CONICAL SHELL ELEMENT. THE
NONSYMMFTRIC MOTION OF THIS ELEMENT IS ACCOMPLISHED BY EXPANDING EACH
DFGRE. OF FREEDOM in A FOURIER SERIES WITH RESPECT TO THE AZMUTHAL
COORDINATE. THE TECHNIQUE PRESTNTED SUMS THIS FOURI.R SERIES FOR EACH
DEGREE OP FREEDOM AND CONNECTS IT TO THE APPROPRIATE DEGREE OF FREEDOM
FO THE WONSH.LL I.ORTIONS OF THE STRUCTURE BY USING FUNCTIONAL
CONSTRAINTS. THE METHODS USED TO MAKE THE ELEMPNTS COMPATIBLE AND THE
COMPITER TIME, DISPLACEMENT, AND STRESS COMPARISONS WITH STANDARD
PLATE AW BEAN MODELS WILL BE SHOWN (3 REES)
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8219%,0 c7%2S494
NUMRPICALLY-HIPWRIMNNTAL STUDY ON TRW COMBUSTTON AND PERFORMANCE OF

A ±IPARK-TGNITZON ENGINE. 4 CYCLE ENGINR
HATTA, K., SANO, T. ; INST. OF SPACE AND AERONAUTICAL SCI., UNIV.

TOKYO, TOKYO, JAPAN
BULL. INST. SPACE AND AERONAUT. SCI. UNIV. TOKYO A (JAPAN? VOL.10,

NO.A 715-514 oCT. 1974 CODEN: THRAD
DESCRIPTORS: INTERNAL COMBUSTION ENGINES, AIR POLLUTION, STULATTON,

ENGINEERING APPLICATIONS OF COMPUTERS
IDENTIFIERS: SPARK IGNITION ENGIP., ATMOSPHERIC POLLUTANT NO,

COMBUSTION PROCESS, FLARE PROPAGATION, SIMULATION MODEL, N-OCTANE,
NUMERICAL EXPERIMENTAL STUDY, FOUR CYCLE ENGINE, DIGITAL COMPUTER
ANALYSIS
SECTION CLASS CODES: C8847
UNIFIED CLASS CODES: WPHEAD
LANGUAGE: JAPANESE
DIGITAL COMPUTER ANALYSIS OF THE PERFORMANCE OF A SPARK IGNITION

ENGINE AND THE SUBSEQUENT FORMATION OF THE ATMOSPHERIC POLLUTANT NO
PRESENTS A BETTER UNDERSTANDING OF THE COMBUSTION PROCFSS BASED ON THE
ONE-DIMENSIONAL THEORY OF FLANE PROPAGATION UNDER TE HEAT EXCHANGING
BETWEEN WALLS AND GAS IN THE CYLINDER. BECAUSE OF MAJOR INTEREST IN
THE COPUSTION PROCESS FOR THE PRESENTATION OF A NUMERICAL SIMULATION
MODEL, THE GAS EXCHANGE PROCESS IS SIMPLY ASSURED TO BE OF THE
IDEALIZ.D INDICATOR DIAGRAM. AS THE FUEL, V-OCTANE AND AS THE
COMPONENTS OP TIY BVRNED GAS, ELEVN SPECIES, CO, CO/IBU 2/, H, H/SUE
2/, If/SuD 2/0, N, N/SUB 2/, NO, 0, 0/SI 2/ AND OH ARE CONSIDERED TO
BE TN CHFMICAL EQUILIBRIUM EXCEPT FOR NO WHOSE FORMATIOW IS PRFDICTED
BY ZELDOVICH MECHANISM (54 REES)

820772 C7524130
CONTROL SYSTEM FOP INTERNAL COMBUSTION ENGINE
PATENT NO.: UK 139S027 ASSIGNRS: CRANTIERS ATLAWTIQUES FILED:

12 APRIL 1972
OPIAINAL PATENT A. NO.: FRANCE 1334
PRIORITY DATE: 15 APR 1971
21 MAY 1975
DESCRIPTORS: INTFRNAL COMBUSTION ENGINES, CONTROL ENGTNEERING

APPLICATIONS OF COMPUTERS
IDENTIFIERS: INTERNAL COMIUSTION ENGINE, CONTROL MEMBERS, CRANKSHAFT
COMIUTER, CONTROL INSTRUCTION, REFERENCE POSITION, ENGINE SPEED,

VALV.S, FUEL INJECTION PUMPS, ENGINE LOAD, ENGlNE TEMPERATURE
SYCTION CLASS CODES: C7851, C8846
lNTFIFTI CLASS CODFS: VMKCAD, WMEKAS
TEie :;YSTPN ACTS O TPP MOTTONS OF CONTROL RMBPRS WHOSW

vISiLAr'F-rNTS ARI. A PIINCTION OF ROTATION OF THE ENGINE CRANKSHAFT. THE
c'N'TR(I. IS EFPCTED THROU1GR A COMPUTER# WITH SICNALS REPRESENTING
CONTROL IN5;TTICTION AND THE ANS"LAR POSITION OF THE CRANKSHAFT

I RELATIVI. TO A REFFRENCE POSITION, AND PREVATLING CONDITIONS IN THE
FNGITF. THESE CONDITIONS INCLUDE EWGTNE SPEED, LOAD AND ENGINE
"1."PERAT"RRP; THE CONTROL SIGNALS FROM THE COMPUTER ACT ON THE INLET
hill) VPAVST VALVFS AND FUEL INJECTION PUMPSI
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810343 U7535772, C7522632
GAS EXCHANGE CALCULATIONS: TURBINE AND ENGINE VALVE BOUNDARY

CONDITIONS. APPLICATIONS AND CORRELATIONS WITH RNGTNE TEST DATA
BULATY, T. ; BBC AKT!ENGESELLSCRAFT BROWN, BOVERT CIE, BADER,

SVITZERLAND
TNT. J. MECH. SCI. (GB) VOL.17, NO.K 325-37 MAY 1975 CODP:

IrSCAV
DESCRIPTORS: FNGINEERING APPLICATIONS OF COMPUTPRS, BOUNDARY-VALUE

PROBLEMS, GAS TURBINES, VALVFS
IDENTIPInS: GAS EXCHANGE CALCULATIONS, ENCINE VALVE, BOUNDARY

CONDITIONS, ENGIUE TEST DATA, COMPUTER PROGRAMS, THERMODYNAMIC MODEL,
TURBOCHARGER TURBINE, MATHEMATICAL REPRESENTATION, TIMING

SECTION CLASS CODES: C8847, P5244, C7851
UNTFIED CLASS CODES: MENMAD, TEGEAT, VMKCAD
WHEN INVESTIGATING THE COMBINED OPERATION Or INTPRNAL COMBUSTION

ENGINES AND TURBOCHARGERS, COMPUTER PROGRAMS ARE USED TO CALCULATE THE
GAS EXCHANGE PROCESS, FOR WHICH ASSUMPTIONS OF VARYING COMPLEXITY ARE
MADE. APART FROM A THERMODYNAMIC MODEL FOR THE CYLINDERS AND PTPING,
SUCH PROGRAMS REQUIRE BOUNDARY CONDITIONS FOR THE SYSTEM OP EXHAUST
PIPING, I.E. APPROPRIATE DESCRIPTIONS OF THE TURBOCHARGER TURBINE AND
THE ENGINE VALVE SYSTEM. THE MATHEMATICAL REPRESENTATION OF THE
CHARACTERISTICS OF THE TURBOCHARGER TURBINES AND THE ENGINE VALVES ARE
COVERED. GENERAL RULES ARE DERIVED FOR THE CHOICE OF SUITABLE TIMING
FOR TURBOCHARGED FOUR-STROKE ENGINES, BASED ON THE COMPUTED
OPTImrIZATYON Or THE VALVE TIMING, AND BY CORRELATING EXPERIMENTAL
RESULTS AND THE CHARACTERISTIC VALUES OF THE VALVES (12 REFS

785175 C7516497
DIGITAL INTEGRATED CONTROL OF A MACH 2.5 MIXED-COMPRESSION

SUPERSONIC INLFT AND AN AUGMENTPD MIXFD-FLOW TURBOFAN ENGINE
bATTERTON, P.G., ARPASI, D.3., BAUMBICK, R.J.
RFPORT NO.: NA-RA-TM-X-3075 TSSUED BY: NASA, CI.PVF.AND, OHIO, USA
OCT. 1974e
DPSCRIPTORS: AEROSPACE ENGINES, DIGITAL CONTROL, AEROSPACE CONTROL
IDENTIFIERS: MACH 2.5, MIXED COmPRESSION SUPERSONIC INLET, MIXED

FLOW TURPOFAN ENGINE, DIGITAL CONTROL, AEROSPACE ENGINES, DIGITAL
INTEGRATED CONTROL

S.CTION CLASS CODES: C7875
UNITFIED CLASS CODAS: VMRMAY
AVAILIABILITY: NTIS SPRINGFIELD, VA. 22151, USA
A DIGITALLY IMPLPMENTED INTEGRATED INLET-ENGINE CONTROL SYSTEM WAS

DESIGNED AND TESTED ON A MXED-COMPRPSSION, AXISYHMTRIC, MACH 2.5
SUFFRSOVIC INLET WITH 45 PERCENT INTERNAL SUPERSONIC AREA CONTRACTION
AND A TF30-T-3 AUGMENTED TURBOFAN ENGINE. THE CONTROL HATCHED FNGINE
AIiFLOV TO AVAILABLE INLET AIRFLOW. BY MONITORING INLET TERMINAL SHOCK
POSITION AND OVER-BOARD PYPASS DOOR COMMAND, THr CONTROL ADJUSTED
EN(1-N74 SPEED SO THAT IN STEADY STATE, THE SHOCK WOULD BE AT THE
DESIOPP LOCATION AND TH? OVERnOARD BYPASS DOORS WOULD BE CLOSED.
DURIN, [,N(INR-INDUCE) TRANSIENTS, SUCH AS AtGMWNTOR LIGHT-OFF AND
CUTOFF, THE 1N91-T OPERATING POTNT WAS MOMNPTARILY CHANGED TO A MORE.
:;UrRCHITTCA1. POINT TO MINMi ,E UNSTARTS. THE 1T).TTAL CONTROL ALSO
IsOVl DDI) AUITOMATI(C INLET RESTART. A VARIABLE INLET THROAT PLEED
CONTROL BASED ON THROAT MACH NONMBR, PROVIDED ADDITIONAL TNLET
STAB ILITY MARGIN
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768536 C75 15757
THE DEVELOPMENT OF A COMPUTER MODEL FOR PREDICTION OF THE US TRUCK

AND lUS POPULATION, FUEL USAGE, AND AIR POLLUTION CONTRIBUTION
TINGLEY, D.S., JOHNSON, J.H. ; MICHIGAN TFCNOL. UNIV., USA
VOGT, W.G., HICKLE, N.H.
MODELLING AND SIKULATION, VOL.3 43-8 973
23-24 APRIL 1973 PITSBURGH, PA., USA
PUBL: ISA PITTSBURGH, PA., USA
DPSCRIPTORS: TRANSPORTATION, ROAD VEHICLES, AIR POLLUTION,

SIRULATION
IDENTIFIERS: TRANSPORTATION, SIMULATION, COMPUTER MODEL, TRUCK, BUS

POPULATION, FUEL OSAGE, AID POLLUTION CONTRIMUTION, VEHICLE PRODUCTION
PROJECTIONS, ENGINE, VEHICLE WEIGHT, 1932 TO THE YEAR 2000, DIESEL,
GASOLINE

SECTION CLASS CODES: C6420, C7871
UNIFIFD CLASS CODS: VCEAA], VIRCAZ
USING NEW VEHICLE PRODUCTION PROJECTIONS, THE MODEL COMPUTES TRUCKS

IN THE POPULATION BY TYPE OF ENGINE (GASOLINE OR DIESEL), GROSS
VEHICLE WEIGHT AND BY AS?. FRO" THESE DATA IT CALCULATNS THE
RESPECTIVE CO, MC, NO/SUB X/, CO/SUB 2/ AND PARTICULATE MATTER
EMISSIONS AND TFF FUrL USAGE BY VARTOUS VEHICLES. THE MODEL COVERS THE
TIME PERIOD ROr 1932 TO THE YEAR 2000. VARIOUS PUBLISHED POPULATION,
FUEL USAGE, SCRAPiAGL, AND SALES DATA ART USED TO VERIFY THE ACCURACY
OF TNE MODEL. THF MODEL IS DEVELOPED TO THE POINT OF ITS VARIFICATION.
CONCLUSIONS ABOUT THE AIR POLLUTION AND FULL USAGE OF DIESEL AND
GASOLINE POWERED TRIICKS ARE DRAWN FROM THE MODEL RESULTS (10 REPS)

772877 C75~143820
THE INFLUENCE Or AVIONIC SYSTPM RFQUIRRTNT ON AIRBORNE COPPOTER

DESIGN
SHEPH.RD, J.T. ; MARCONT-PLLIOTT AVIONIC SYSTEMS LTD., ROCHPSTER,

ENGLAND
; AGARIV
AGAUD CONFP, ENCE PROCREDINGS NO.1439 ON REAL TIME COMPUTER PASFD

SYSTEPS 28/1-21 19753
27-31 MAY 19746 AGARD ATHENS, GREECE
PURL: ACARD NUILLY SUP SPINE, FRANCE
DESCRIPTORS: AROSPACE APPLICATIONS OF CORP"TERS, SPECIAL PURPOSE

COP UITTERS

IDENTIFIERS: AUTOPILOTS SYSTPES, AVTIONIC SYSTER RFQUIRFRENT,
AIRFORNE COMPUTER DESIGN, CONSTRAINTS, SYSTEM PERFORMANCE REQUIREMENTS
, AIRCRAFT OPERATIONAL ECONOMIC ENVIRONMENT, AIR DATA SYSTEMS, FLIGHT
DIRECTOP SYSTEMS, HEAD UP, WEAPON DFLIVERY SYSTEMS, NAVIGATION SYSTEMS

CENTRAL MANAGEMENT SYSTEMS, ENGINE CONTROL SYSTEMS
SFCTION CLASS CODES: C8849, C9810
UNIF CLASS CODES: WREAN, XRrAAF
ThIS PAPER EXAM7NES THE CONSTRAINTS IHPOSEPD U1PON THE AIRBORNE

COMIt 'ER TS-NTFV BY THE SYSTER PERFORMANCE RPQUTRRMENTS AND TIE
A7FCRAT OPIRATIONAL ECONOMIC ENV oNRRNT. IN ORDER TO EXARTNE THESE

94 .I'TrtTS A NIMP.R F TYPICAL SYSTEMS ARE CONSIDPRED

1
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771969 P7522914, C7513821
THYRISTOR DRIVE SYSTEM FOR A TESTING STAND OF AIRCRAFT ENGINE FUEL

SYSTEMS
LASTOWIECKI, J., DUSZCZYK* K. ; POLITICRWIKA VARSZAVSKA, POLAND
PEZPGL. ELEKTROTECE. (POLAND) VOL.o1, NO.? 11-13 JAN. 197%

CODEN: PEELAL
DESCRIPTORS: THYRISTOR APPLICATIONS, ELECTRIC DRIVES, AUTOMATIC TEST

EQUIPMENT, AIRCRAFT, AEROSPACE CONTROL, CONTROL ENGINEERING
APPLICATIONS OF COMPUTERS

IDENTIFIERS: OPTIMAL CONTROLLER SETTING, DIRECT CURRENT DRIVE SYSTEM
AEROSPACE CONTROL, AUTOMATIC TEST EOUIPMENT, CONTROL PWGIWWRINC

APPLICATIONS OP COMPUTERS, THYRISTOR DRIVR SYSTEM, TESTING STAND,
ATRCRAFT ENGINE FUEL SYSTEMS, ELECTRONIC REGULATORS, COMPUTER
CONTROLLED 30 Kv MOTOR

SECTION CLASS CODES: C7875, C8846, C7856, B5620
UNIFIED CLASS CODES: VPRMAT, WMEKAS, VMKKAR, TWEAAR
LANGUAGE: POLISH
A METHOD OF DESIGNING A DRIVING SYSTEM FOR A TESTING STAND OF

AIRCRAFT ENGINE FUEL SYSTEMS IS DISCUSSED. THE RELATIONSHIPS FOR AN
OPTIMUM CHOICE OF THE SETTINGS OF ELECTIONIC REGULATORS ARE GIVEN. THE
RESULTS OF TESTS ON A D.C. DRIVE SYSTEM WITH A COMPUTER CONTROLLED 30
KV MOTOR IS DISCUSSED (3 REPS)

771954 P1?%22915, C7513806
COMPUTERS ON MERCHANT SHIPS. II
POLET, T.W., POLET, T.W., JR.
POLYTECH. TIJDSCHR. PLEKTROTECY. FLEKTRON. (NETHERLANDS) VOL.30,

NO.% 149-55 5 MARCH 1975 CODEN: PTEEBR
DESCRIPTORS: SHIPS, CONTROL ENGINEERING APPLICATIONS OF COMPUTERS,

RADIONAVIGATIOR, COMMUNICATIONS APPLICATIONS OF COMPUTERS, PROCESS
COMPITERS

IDENTIFIERS: ONLINE OPERATION, OFF LINE OPERATION, CONTROL
ENGINEERING APPLICATIONS OF COMPUTERS, RADIONAVIGATION, COMMUNICATIONS
APPLICATIONS OF COPPUTERS, MERCHANT SHIPS, PROCESS CONTROL COMPUTERS,
ENGINE CONTROL AND MAINTENANCE, SHIPBOARD TRIALS, COLLISION PREVENTION
COMPUTER SIDED SYSTEMS, INTEGRATED NAVIGATION SYSTEMS, SOURCES OF
ERRORS

SECTION CLASS CODES: B5620, C7874, C8846, C8842, B3660, C78S0
UNIFIED CLASS CODES: TKEAAR, VMRKAM, VMEkAS, WMEEAO, FGKAAZ, VMKAAS
LANGUAGE: DUTCH
FOR PT.! SEE ImID., VOL.30, NO.4, P.103 (1975). THE FUNCTION OF

ON-LrNE AND OFF-LTNF PROCFSS CONTROL COMPUTERS IS ILLUSTRATED BY BLOCK
DIAGRAMS. TT IS SUGGESTED THAT THE APPLICATION OF COMPUTERS TO ENGIN?CONTROL AND MAINTENANCE IS EASIER THAN THEIR APPLICATION TO NAVIGATION

PROBLEMS. SOME SHIPBOAPD TRIALS HAVE SHOWN UP POSSIBLE SOURCES OF
ERRORS. AS THE MOST USEFUL NAVIGATION AIDS, THE COLLISION PREVENTION
COMPUTER AIDED SYSTEMS ARE CONSIDERED. THE USE OF INTEGRATED
NAVIGATION SYSTEMS IS INCREASING
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75898 5 C7r 12019
COMPUTRP PROGRAM TO PREDICT TOE GAS EXCHANGE PROCESS OF A DTESFL

ENGIN E
HALLAM, A.J., COTTAM, S. ; ROSTOW PAXNAN DIESELS LTD., LINCOLN,

ENGLAND
COMPUT. AIDED DES. (GB) VOL.7, NO.2 83-8 APRIL 1975 CODPN:

CAIDAS
DESCRIPTORS: COMPUTER-AIDED DESIGN, INTERNAL COMBUSTION ENGINES,

ENGINEERING APPLICATIONS OF COMPUTERS, THERMODYNAMICS
IDENTIFIERS: INTERNAL COmBUSTION ENGINES, COMPUTER AIDED DESIGN,

COMPUTER PROGRAm, PREDICT, GAS EXCHANGE PROCESS, DTPSRL ENGINP,
TRERMODYNAMIC PFORANWCI, DATA PREPARATION

SECTION CLASS CODES: CR847
UNI I.D CLASS CODES: UMWHAD
RUSTON PAXNAN DIESELS LTD HAS MADN MUCH USP OF COMPUTER PROGRAMS IN

THE DEVELOPMENT OF DIESEL ENGINES, IN PARTICULAR FOR THE PREDICTION OF
THERMODYNAMIC PERFORMANCE. THE ORIGINAL PROGRAM FOR THIS PURPOSP HAS
UNDERGONE CONSIDERABLE CHANGE, BOTH TO IMPROVE THE ACCURACY AND EXTEND
THE APPI.TCATION. THESE CHANGES HAVE RESULTED IN THE PROGRAM BECOMING
UNNECESSARILY COMPLICATED FOR THE DESIGNER TO USE. BY RETURNING TO
FIRST PRINCIPLES A NEW PROGRAM HAS BEEN WRITTEN THAT IS CONSIDERABLY
MORE VERSATILE THAN THE OLD ONE, AND WHICH IS FAR SIMPLER TO USE
BECAUSE DATA PREPARATION IS NOV GOVERNED SOLELY BY THE COMPLEXITY OF
THE PROBLEM BEING TACKLED. THIS PROGRAM IS DESCRIBED (7 REFS)

745056 1,75 13864
HOW UNCONVENTIONAL STIRLING ENGINES CAN HELP CONSPYRV ENERGY
MARTINI, W.R., WHITE, M.A., DESTEESE, J.G. ; MCDONNELL DOUGLAS

CORP., PICVLAND, WASH., USA
; ASAF, 1!?R, FT Al.
9TH INTZRSOCIETY ENERGY CONVERSION ENGINEERING CONFPRENCE

ttOCrEDINGS 1092-q 1974
26-30 AUC-. 1974 ASE, IEIRE, FT Al. SAN FRANCISCO, CALIF., tSA
PUBL: ASME NEW TORN, USA
DESCRIPTORS: HEAT FNGINES
IDENTIFIERS: SINGLE VALVE CONTROL, DOUBLE STIRLING ENGINE CHTLLPR,

STIRLING ENGINES, FREE POWER PISTON, FREE DISPLACER, DRIED ORGANIC
MATTER, COMPUTER SIMULATIONS, ENGINE TESTS, SELF STARTING, DIRECT
HYDRAULIC POWER, VEHICLES, MECHANICAL POWER CONCEPT, THERMALLY
REGENERATIVE BRAKING, DESIGN CONCEPT, FLAT PLATE SOLAR COLLECTOR,
BUILDINGS

SECTION CLASS CODES: B5240
UNIFIED CLASS CODES: TEGAAX
UNCONVENTIONAL STIRLIWG ENGINES, WITH EITHER A FREE POWER PISTON OR

FRY. DISPLACE, CAN EFFICIENTLY USE A WIDE VARIETY OF FUELS, INCLUDING
DRIED ORGANIC MATTER, A MAJOR UNUSED FUEL RESOURCE. BOTH COMPUTER
SIMULATIONS Ahb ENGINE TESTS WAVE DEMONSTRATED SELF STARTING AND
SINGL.-VALVE CONTROL OF AN ENGINE PRODUCING HYDRAULIC POW.R FROM HEAT
WITHO1T INTERVENING SHAFT POWER. DIRECT HYDRAULIC POWER FOR VEHICLES
IS RVATI.ATD AS TS A MECHANICAL POWER CONCEPT PART PARTICULARLY
AT'T" A(" IVP SECAUSE OF TIR0lALLY RGI WNRATIV BRAKING. FINALLY, A
Pr'I; t4'i1NC1T'T WIICI CAN 1iq8 200 DacREES? HSAT PROM A FLAT PLATE. SOLAR
COLj, F:7' OR R IGHER TEMPFRATURE COnguSTION NEAT SOURCES TO NOR?
?'IC]IU11.Y PRODUCr PEATING AND COOLING POP BUILDINGS THAN IS NOW
POSSIILi" (4 R F?,)
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736, O 1 C7%062q6
AP .ICATIOW OF PlIZZY ALCORITHMN FOR CONTROL OP S7MPIP. DlYNAMIC PLANT
MANDANI, N.M. ; OUREN MARY COLL., LONDON, ENGLAND
PROC. INST. BLECTR. ENG. (GB) VOL. 121 NO. 12 1585-8 DEC. 1974
CODEN: PIEZAN

DESCRIPTORS: HEAT ENGINPS, CONTROL SYSTEMS, DIRECT DIGITAL CONTROL,
CONTROL ENGINEERING APPLICATIONS OF COMPUTERS

IDENTIFIERS: LABORATORY BUILT STEAM ENGINE, APPLICATION OF FUZZY
ALGORITHMS, CONTROL OF SIMPLE DYNAMIC PLANT, CONTROLLPR
SECTION CLASS CODES: C7851, C8846
UNIFIED CLASS CODES: VMKCAD, UMEKAS
THE PAPER DESCRIBES A SCHRME IN WHTCH A FUZZY ALGORITHM IS USED TO

CONTROL PLANT, IN THIS CASE, A LABORATORY-BUILT STEAM ENGINE. THE
ALGORITHM IS IMPLEMENTED AS AN INTFRPRETE, OF A SET OF RULES EXPRESSED
AS FUZZY CONDITIONAL STATEMENTS. THIS IMPLMPRWTATION ON A DIGITAL
COMPUTER IS USED ON-LINE, TO CONTROL THE PLANT. THE MERIT OF SUCH A
CONTROT.L.R IS DISCDSSED IN THE LIGHT OF THE RESULTS OBTAINED

732%'I B7508079
DIGITAL DWEII. ANGLF ENCODER
SHAKIB, a. ; IBM, NEW YORK, liSA
IBM TFCHo. DISCLOSURE BULL. (USA) VOL.27, NO.5 1280-1 OCT. 1974
CODN: IBMTAA

DESCRIPTORS: COUNTING CIRCUITS, ELECTRIC IGNITION
IDENTIFIERS: DIGITAL DWELL ANGLE ENCODER, DWELL ANGLR, IGNITION

SYSTEM, LOGICALLY GATING CLOCK PULSES, COUNTING CIRCUITS, AUTOMATED
DATA ACQUISITION, DIAGNOSTICS OF AUTOMOBILE ENGINE PERFORMANCE
SECTION CLASS CODES: B1830, B5620, B1870
UNIFIED CLASS CODES: ETGAAT, TKEAAR, ETNIAP
TIE DWELL ANGLE OF THE POINTS OF AN IGNITION SYSTEM FOE AN INTERNAL

COMFUSTION ENGI N TS DGYTIED BY LOGICALLY GATING CLOCK PULSES INTO
COUNTING CIRCUITS. THE APPARATUS TS PARTICULARLY USEFUL FOR PROVIDING
A DIRECT READO11T DIGITAL RESULT OR INPUT DATA TO A COMPUTER, AND IS
PARTICULARLY WELL SUITED FOR AUTOMATED DATA ACQUISITION AND
DIAC.OSTICS OF AUTOMOBILE ENGINE PERFORMANCE

727296, r7riN3414
A STMILARITY PAFAMETER FOR SCALING DYNAMIC TNT.ET DTSTORTTON
MOORE, M.T. : GENERAL ELECTRIC CO., CINCINNATI, OHIO, USA
TRANS. ASHF. SER. B (USA) VO.. 96, NO. 3 79S-800 AUG. 197,CODEN: JFVIA8
DESCRIPTORS: APROS'ACY APPLICATIONS OP COMPUTERS, AEROSPACE ENGINES

IDENTIFIERS: METHOD D PARAMETER, SIMILARITY PARAMETER, DYNAMIC INLET
DISTORTION, ANALOGUF AND DIGITAL ANALYSES, METHOD D DISTORTION
METHODOLO(UY, ANALOGUE FILTERING, DIGITAL AVERAGING, TURBINE ENGINE
PFRFORMANCE
SFCTION CLASS CODYS: C849
UNIFIED CLASS CODES: WMEAN
DESCRTBPS THE ANALOGUE FTLTFR BANDWIDTH AND DIGITAL AVERAGE TIME OF

TH TIMP-DEPENDYNT PRESSURE DATA PRIOR TO COMPtITATION OF THE METHOD D
PARAMETERS. ANALOCGE FILTRRING AND DIGITAL AVERAGING ARE SHOWN TO BE
P.IIVAIENT "lIDFR CERTAIN CONDITIONS AND CONSISTENT SELECTION CAN BE
MADE FOt COMPARISON OF TRENDS IN INILT DYNAMIC DISTORTION P1.TWERN
INI.MTS OF DJFFFIRPPT TYPES AND SIZES
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727276 C7505324
PROSPECTS FOR ADVANCED COMPUTER ROLES IN MARINE ENGIN MONITORTNG
WILLIAMS, V.R.
SPERRY TECONOL. (USA) VOL. 2 NO. 2 34-5 1974 CODEN: SPTYBV
DESCRIPTORS: MARINE SYSTEMS, NAVAL ENGINEERING, ENGINEERING

APPLICATIONS OF COMPUTERS
IDENTIFIERS: ALARM SCANNING TECHNIQUE, DIGITAL COMPUTER, DATA

PROCESSING, MARINE ENGINE MONITORING, AUTOMATED SYSTEM, WARNING SYSTEM
, PREDICTIVE MAINTENANCE SYSTEM, PROGRAMMING MATHEMATICAL MODELS,
SAFETY CONTROL SYSTEMS

SECTION CLASS CODES: C8847, C8846, C8849
UNIFIED CLASS CODES: WMFPAD, WMERAS, WNEZAN
REVIEWS ThlE APPLICATIONS OF COMPUTERS IN MARINE ENGINE MONITORING

WHICH INCLUDE AUTOMATED SYSTEM, WARNING SYSTEM, PREDICTIVE MAINTENANCE
SYSTEM, PROGRAMMING MATHEMATICAL MODELS, AND SAFETY CONTROL SYSTEMS

726729 P7504833, C7S01672
ADJUSTABLE COUNTER FOR TEE CONTROL OF A DIESEL ENGINE TEST PROGRAMME
GRYGAS, U., HOTTOWITZ, R. ; TECH. HOCKSCHULE OTTO VON GUERICKE

MAGDEBURG, GERMANY
WISS. Z. TECH. HOCHSCH. OTTO VON GUERICKE MAGDEB. (GERMANY) VOL.

18 NO. 3 311-15 1974 CODFN: VCGMAI
DESCRIPTORS: COUNTERS, COUNTER ACCESSORIPS, ELECTRIC CONTROL

EQUIPMENT, INT.RNAL COMBUSTION ENGINES, AUTOMATIC TEST EOUTPrENT,
MACPINF TESTING

IDENTIFIERS: ADJUSTABLE COUNTER, ANALOGUE TO DIGITAL CONVERTOR,
CONTROL, DIESEL ENGINE, TEST PROGRAMME, TEST BED, TECHNICAL UNIVrRSITY
OF MAGDEBURG, FUEL INJECTION, CAMERA FILM TRANSPORT, OSCILLOSCOPE
CAMEBRA, COMBUSTION PRESSURE, PHOTOELECTRIC PULSES, CRANRSHAPT,
CAMSHAFT, LOGIC SYSTEM, MIXTURE FORMATION, COMBUSTION PROCESSES

SECTION CLASS CODES: C7896, C7682, B1269
UNIFIED CLASS CODES: VMZRAT, VKMCAV, ADGMAE
LANGUAGE: GERMAN
DESCRIBES A TrST BED AT TH? TECHNICAL UNIVERSITY OF MAGDEBURG TO

STUIPT THE MIXTHR. FORMATION AND COMBUSTION PROCESSES ON A ONE-CYLINDER
DI.SEL ENGINE. AN ADJUSTABLE COUNTER UNIT CONTROLS THE SWITCHING
INSTANTS OF FUEL INJECTION, CAMERA FILM TRANSPORT, OSCILLOSCOPE CAMERA
AND ANALOGUE-TO-DIGITAL CONVERTER OF COMBUSTION PRESSURE. THE COUNTER
IS GOVERNED BY PHOTO ELECTRIC PULSES FROM THE CRANKSHAFT, CAMSHAFT AND
DEAD CENTRE POSITION. THE COUNTER ACTIVATES THE MRASURING INSTRUMENTS
DPIYNG A PRESCRIBED WORK PERIOD OF THE ENGINE, ENABLIN DIRECT
COMPARISON OF DIFFERENT MEASURED QUANTITIES. TH? ORGANIZATION OF THE
MEASURMFFFT PROGRAMME IS DISCUSSED AND THE LOGIC SYSTEM AND
CONSTRIICTrON OF THE COUNTER ARE DESCRIBED

1
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722.27 P7506913, C7503292
SMALL TRANSFORMER DESIGN By COPuTi
PALMER, M.D.
REPORT NO.: AE-TR-73155 ISSUED BY: ROYAL AIRCRAFT ESTABL.,

FIRNBOROUGH, ENGLAND
FEB. 1974
DESCRIPTORS: POWER TRANSFORMERS, ELECTRICAL FNGINEERING APPLICATIONS

OF COMPUTERS, ION ENGINES, AEROSPACE APPLICATIONS OF COMPUTERS,
COMPUTER-AIDED DESIGN

IDENTIFIERS: POWER TRANSFORMER DESIGN, COMPUTER AIDED DESIGN,
AEROSPACE PROPULSION, ION ENGINE SUPPLY, AEROSPACE APPLICATIONS OF
COMPUTERS, TMPROVEMENTS IN EFFICIENCY, REDUCTION IN MASS
SECTION CLASS CODES: B4760, B53S0, C8849, C8841
UNIFIED CLASS CODES: ZLKAAN, TGKAAT, WREZAN, WMECAF
AVAILIABILITY: NTIS, SPRINGFIELD, VA. 22151, USA
A COMPUTER PROGRAM WAS WRITTEN TO INVESTIGATE TRANSFORMER DESIGN FOR

AN ION MOLAR APPLICATION UNDER CONDITIONS COMPATIBLE WITH THE OTHER
CIRCUIT ELEMENTS WITH THE AIR OF OBTAINING IMPROVEMENTS IN EFFICIENCY
AND REDUCTION IN MASS. TRANSFORMERS PRODUCED FROM THE RESULTING
DESIGNS FEATURED. EFFICIENCIES IN EXCESS OF 98PERCENT AND MASSES SOME
2SPERCFNT LESS THAN THEIR PRFDECESSORS

717924 B7503984, C7503268
MEASUREMENT OF INDICATED MRAN EFFECTIVE PRESSURE OF A RECIPROCATING

ENGINE WITH A MINICOMPUTPR
SHINOYAMA, F., YANAGIHARA, S.
J. MECH. FNG. LAB. (JAPAN) VOL.28, NO.1 17-20 JAN. 1974

CODEN: KGKSBL
DESCRIPTORS: INTERNAL COMBUSTION ENGINES, ENGINEERING APPLICATIONS

OF comrPUTERS, PRFSSURE MEASUREMENT
IDENTIFIERS: WGINNERING APPLICATION OP COMPUTERS, INTERNAL

COMB ISTION ENGINES, MEASUREMENT OF INDICATED MEAN EFFECTIVE PRESSURE,
PFCIPPOCATING ENGINE, MINICOMPUTER, STROKE SIGNAL GENERATOR, TWO
STROKE GASOLINE ENGINE

SECTION CLASS CODES: C8847, B4449, C7449
UNIFIED CLASS CODES: WMEMAD, BKETAP
LANGUAGE: JAPANFSF
DESCRIBES THE METHOD WHICH PAS BEEN DEVELOPED TO REDUCE THE

INDICATED MEAN PFFECTIVE PRESSURE (I.M.F.P.) OF EACH CYCLE AND A
CONTINUOUS 1000 CYCLES, BY USING A MINICOMPUTER AND STROKE SIGNAL
CENERATOR. THE STROKE IS DTVIDED INTO TWENTY PARTS RAVING THE SAME
VOLUME AND THF REPRESENTATIVE CYLINDER PRESSURE DETECTED BY A
PRLISION PRESSUPF PICK-UP IS SAMPLED WITH THr COMPUTER AT THE
MI -POIST UP FACI DIVIDED) STROKE. IN TE DIGITAL COMPI)TER THE PRESSURE
SIGNALS AHE PROCESSED TN REAL TIME (ON LINE) AND I.M.E.P. AND THE
OTHFR VAtI.ES Or FACH CYCLE ARE MEMORIZED. THE METHOD WAS APPLIED TO A
TWO STROKYE cASOTNE EN(.INE AND THE RESULTS WERE COPPARPD WITH ENGINE

DYNAMOMETER TORQUE (2 REPS)
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7089%9 B7S0161, C7%01314
PREDICTION OF PRESSURE AND PLOW TRANSIENTS IN A GASEOUS HIPROPELLANT

REACTION CONTROL ROCKET ENGINE
MARKOVSKY, J.J. ; AMERICAN ELECTRIC POWER SERVICE CORP., NEW YORK
COMPOT. AND FLUIDS (GB) VOL. 2 NO. 2 1115-61 AUG. 1974 COD.N:

CIPFLB I
DESCRIPTORS: ROCKETS, COSBUSTION, CONTROL SYSTEMS, COMPUTER-AIDED

ANALYSIS, ARROSPACW APPLICATIONS OF COMPUTERS
IDENTIFIERS: UPSTREAM WEIGHTED DIFFERENCIWG SCHEMES, MASS TRANSFER,

PRESSURE TRANSIENTS, H/SUB 2/.O/SD 2/ REACTION, CONTINUITY NQUATIONS,
FLOW TRANSI3UTS, GASEOUS BIPROPELLANT REACTION CONTROL ROCKET RNGYNF,
VALVES, MANIFOLDS, INJECTORS, FREDLINN, MANIFOLD VOL"PE, IBM 360/65,
COMBUSTION LAG TIME, FORTRAN IV

SECTION CLASS CODPSt B4710, C88149, C71875
UNIFIED CLASS CODES: ZLCAAJ, VMEZAN, VNRMAY
AN ANALYTIC MODEL IS DEVELOPED TO PREDICT PRESSURE AND PLOW

TRANSIENTS IN A GASEOUS HYDROGEN-OXYGEN REACTION CONTROL ROCKET .NGINE
FEED SYSTEM. THE ONE-DIMENSIONAL EOUATIONS OF MOMENTUM AND CONTINUITY
ARE RFDUCED BY TI METHOD OF CHARACTERISTICS FROM PARTIAL DERIVATIVES
TO A SPT OF TOTAL DERIVATIVES WHICH DESCRIBE THE STATE PROPERTIES
ALONG THE FUEDLINE. SYSTEM COMPONENTS, E.G. VALVES, MANIFOLDS AND
INJECTORS ARE REPRESENTED BY PSEUDO STEADY-STATE RELATIONS AT DISCRETE
JUNCTIONS IN THE SYSTEM. SOLUTIONS WERE EFFECTED BY A FORTRAN IV
PROGRAM ON AN IBM' 360/65. THE RESULTS INDICATE THE RELATIVE EFFECT OF
MANIFOLD VOLUME, COMBUSTION LAG TIME, PREDLINE PRESSURE FLUCTUATIONS,
PROPELLANT TEMPERATURE, AND FEEDLINE LENGTH ON THE CHAMBER PRESSURE
TRANSIENT. THE ANALYTICAL COMBUSTION MODEL IS VERIFIED BY GOOD
CORRELATION RETwEEN rREDICTED AND OBSERVED CHAMPER PRESSURE TRANSIENTS

708920 C750127S
COMPUTFR-ATDED DESIGN OF THERMALLY LOADED AXISYMRETRIC DIESEL ENMGIN

COMPONENTS
TOMLINSON, GOR., LEONARD, R., HFNSHALL, 5.11. ; MANCHESTER

POLYTECH., ENGLAND
COMPUT. AIDED DES. (GB) VOL. 6 NO. 3 132-5 JULY 1974 CODEN:

CAIDA;
DFSCRIPTORS: COMPUTER AIDED DESIGN, FINITE ELEMENT ANALYSIS, STRESS

ANALYSIS, INTERNAL COMBUSTION ENGINES
IDENTIFIERS: THERMALLY LOADED AXISYMMETRIC DIESEL ENGINE COMPONENTS,

FINITF FLEMENT METHODS, DESIGN, PISTON CROWNS: CYLINDER LINERS,
EXHAUST VALVFS, PISTON RING GROOVE DISTORTION, EXHAUST VALVeP
TEMPERAT1URES, LINER STRESSES

SPCTION CLASS CODES: C8847
UNrIrED CLASS CODES: IMEMAD
DESCRIPFS THF 1ISE OF FINIT? ELEMENT METHODS FOR THE DESIGN OF PISTON

CROWNS CYIIWDFR LINFRS AND EXHAUST VALVES AND TT IS SHOWN THAT A
RAiKF) CORRELATION FXISTS BETWEEN PREDICTED AND MEASURED RESULTS.
F'NCF FACTORS SUCH AS PISTON RING GROOVE DISTORTION EXHAUST VALVE

T MPEI. RTRE AND LINER STRESSES CAN DE REALLY EVALUATED AT RE.ASONAB1.E
0S Tg (.I RFFS)
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701431 C7'4 24923
DIGITAL SIMULATION OP STATIONARY GAUSSIAN LOADS
KANEMATSU, H., NASH, W.A. ; UNIV. MASSACHUSETTS, AMHERST, USA
; POLISH ACAD. SCI. ET AL
ZAGADNIENIA DRGAN NIELINIOWYCH (POLAND) 247-65 1974 CODIYN

ZDN TAD
CON?: 6TH INTERNATIONAL CONPRENCE ON NONLINEAR OSCILLATIONS 29

AUG. - 4 SEPT. 1972 POLISH ACAD. SCI. ET AL POZNAN, POLAND
DESCRIPTORS: RANDOM NUMBER GENERATION, SIMULATION, RANDOM PROCESSES
IDENTIFIERS: DIGITAL SIBULATION, STATIONARY GAUSSIAN LOADS, FILTERED

WHITE NOISE RANDOM PROCESS, LINEAR FILTER, JET ENGINE SOUND PRESSURES,
BOUNDARY LATER PRESSURE FLUCTUATIONS, GUST LOADINGS, ATMOSPHERIC
TURBULENCE

SECTION CLASS CODES: C8890, C8812
UNTFIED CLASS CODFS: WMZAAF, WMCEAA
LANGUAGE: FNGLISH
THIS STUDY IS CONCERNED WITH A DIGITAL SIMULATION TECHNIQUE FOR

REPRESENTING A NON-WHITE STATIONARY GAUSSIAN RANDOM PROCESS. A
FILTERED WHITE NOISE RANDOM PROCESS IS OBTAINFD BY PASSING AN
APPROXIMATE WHITE NOISE RANDOM PROCESS THROUGH A LINEAR FILTER. AS
AtPLICATIONS, JET ENGINE SOUND PRESSURES, BOUNDARY LATER PRESSURE
FLUCTUATIONS, AND GUST LOADINGS IN ATMOSPHERIC TURBULENCE ARE
SIMULATED BY USING VARIOUS TYPES OF FIRST AND SECOND ORDER LINEAR
FILTERS (10 REFS)

693717 C7422473
DIGITAL ENGINE CONTROL SYSTEM FOR FUEL-INJECTTON AND IGNITTON TIMING
SPEIMESSER, F., KUZRIA, CH. ; SIEMENS AG MUNCHEN, GERMANY
; CONVENTION OF NAT. SOC. ELVCTRICAL REGNS. WESTERN EUROPE, I EF
EUROPEAN CONFERENCE ON ELECTROTECHNICS. EUROCON :74 DIGEST.

(EXTENDED ABSTRACTS ONLY) B-12/2PP. 1974
22-26 APRIL 1974 CONVENTION OF NAT. !OC. ELECTRICAL ENGRS. WESTERN

EUROPE, IEEE AMSTERDAM, NETHERLANDS
PUBL: ROYAL INSTV. ENGRS., NETHERLANDS THE HAGUE, NETHERLANDS
DESCRIPTORS: INTERNAL COMBUSTION ENGINES, CONTROL NGIN P.RING

AIPLTCATIONS OF COMPUTERS, AUTOMOBILES, FUEL, IGNITION, DIGITAL
CONTROL, TABLE LOOKUP

IDENTIFIERS: AUTOMOTIVE APPLICATIONS, DIGITAL COMPUTERIZED SYSTEM,
IC.NITION TIMING, TABLE LOOKUP, INTERPOLATION, THROTTLE ANGLE, ENGINE
SPEED, FUEL INJECTION CONTROL
SECTION CLASS CODES: C7851, C8846, C8440, C7871
UNIFIED CLASS CODES: VMKCAD, UMEKAS, WGEAAJ, VMRCA7,
A DIGITAL COMPUTERIZED SYSTEM FOR THE ACCURATE CONTROL OF THE

FUEL-TO-AIR RATIO AND THE IGNITION TIMING HAS BEEN DFV.LOPED.
EXPERIMENTS SHOWED A CONSIDERABLE REDUCTION OF EXHAUST EMISSIONS AND
FUEl. CONSUMPTION. TO GENERATE THE CONTROL SIGNALS, A TABLE LOOKUP
TECHNIQUE WITH INTERPOLATION IS USED. THE TWO PARAMETERS WHICH DEFINE
THE OPFHATING CONDITION OF THE ENGINE, NAMELY THE THROTTLE ANGLE ANDTHE ENGINE SPEED, ARE USED FOR TABLF ENTRANCE
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683813 B7435293, C7421849
RB199 RELATED SUB-SYSTEMS AND ASSOCIATED COMPONENTS
AIRCE. ENG. (GS) VOL.46, 30.5 9-10, 13-16 MAY 1974 CODEN:

AITNAF
DESCRIPTORS: AEROSPACE PROPULSION, AEROSPACE ENGINES, AIRCRAFT,

CLOSED LOOP SYSTEMS, AEROSPACE CONTROL, AEROSPACE APPLICATIONS OF
COMPUTERS, REAT EXCHANGERS, AEROSPACE INSTRUMNITATION, CONTROL
ENGINEERING APPLICATIONS OF COMPUTPRS
IDENTIFIERS: RRCA, RB199 ENGINE, DIGITAL AIR INTAKE CONTROLLER, FUEL

COOLED OIL COOLER, AIR COOLED FUEL COOLER, FUEL SYSTEM PRFSSURE
REDUCING VALVES, HIGH ENERGY IGNITION UNIT, TURBINE BLADE PYROMETFR
ANPLIFIER, NORD-MICRO GMBH, BANKER SIDDILEY DYNAMICS, NAGNETI NARELLI,
AIR INTAKE ANTI/DEICTNG SYSTEM, INTEGRATED PUMP AND CONTROL SYSTEP,
AUXILIARY POWER UNIT, GEARBOX CONTROL UNIT, PRPCOOLFR OUTLET
TERPERATURE CONTROL, WATER EXTRACTOR, VARIABLe GWOMPTRY AIR INDUCTION,
AERODYNAaICALLI CLOSED LOOP

SECTION CLASS CODES: B4740, C9846, C8849, C7875
UNIFIED CLASS CODES: ZLGAAP, WHEKAS, WHEZAN, VMIMAY
DESCRIBES FEATURES OF THE RRCA RELATED TO THE RB199 ENGINE,

INCLUDING: DIGITAL AIR INTAKE CONTROLLER, AIR INTAKE ANTI-ICE SYSTEM,
FUEL COOLED OIL COOLER, AIR COOLED FUL COOLER. FUP.L SYSTEM PRESSURE
REDUCING VALVES. HIGH ENERGY IGNITION UNIT AND THE TURBINE BLADE
PYROMETER AMPLIFIER. FIRMS PARTICIPATING IN THESE DEVELOPMENTS INCLUDE
NORD-MICRO GNBH, HAWKER SIDDELET DYNAMICS AND MAGNRT! HARPLLI

674355 C74 19467
AN EXPERIMENTAL INVESTIGATION INTO DUPLEX DIGITAL CONTROL OF AN

ENGINE WITH REHEAT
EVANS, J.F.O., tiELPS, K.A.
; A ANr)
AGAND CONEPENCE PROCEDINCS NO. 137 ON ADVANCPS IN CONTROL SYSTEMS

16/1- 11 1974
24-26 SEPT. 1973 AGAND mETO, NORWAY
PURL: AGARD NEUILLT SUR SINY?
DZSCRIITORS: AEROSPACE ENGINES, AEROSPACE CONTROL, DIRECT DIGITAL

CONTROL, CONTFOL ENGINEERING APPLICATIONS OF COMPUTERS, AEROSPACE
APPLICATIONS OF COMPUTERS
IDENTIFIERS: DUPLEX DIGITAL CONTROL, ENGINE WITH REHEAT, CROSS

MONITORING COMPUTERS, HYDROMECRANICAL BACK UP SYSTER
SECTION CLASS CODFS: C7875, C8846, C8849
UNIFIED CLASS CODES: VMRMAY, WMEKAS, WHEZAN
DESCRIBES AN EXPERIMENTAL INVESTIGATION INVOLVING THE CONTROL OF A

P.S. 50 ENGINE BY A PAIR OF CROSS-WONITORING COMPUTERS WITH A
HYDROMECHANICAL BACK-UP SYSTER. THE CONTROLLER WAS DEVELOPED JOINTLY
BY SMITHS INDUSTRIES LIMITED, AND DOUTY FUEL SYSTEMS LIMITED, AND WAS
COMFISSIONED AND RUN IN LATr 1972 AT THE D.F.S. TEST IED AT STAVFRTON,
ENCLAND. THE P.S. 50 IS A SINVYE SPOOL ENGINR WITH MTLTI-MANIPOLD
14FHVAr
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66284" B7427801, C741644I7
A :SPVI'DY: APPROACH TO DIGTTAL FRRQUENCY METPRING
CREASEY. D.
ELECTPON. EQUIP. NEWS (GB) VOL.AS, NO.11 6I4-6 APRIL-MAY

19.TEGE TRS A 0 OLL7 0 CODEN: NRONAN
DESCRIPTORS: FREGTUENC METERS, INTERNAL COMBUSTION ENGINES, GAS

TURBINES, TACHONETIRS, DIGITAL INSTRUMENTATION
IDENTIFIERS: INTERNAL COMBUSTION RNGINES, AIRCRAFT TURBINE ENGINES,

PERFORMANCE ADJUSTMENT, GAS TURBINE ENGINES, ENGINE DEVELOPMENT,
DIGITAL FREQUENCY METERING

SECTION CLASS CODES: 94424, B4442, R5240, B270, C7660
UNIFIED CLASS CODES: BKCKAZ, BKEEAh, TEGAAX, BECRAX
DISCUSSES APPLICATION TO INTERNAL COMBUSTION ENGINES AND AIRCRAFT

TURBINE ENGINES FOR PERFORMANCE ADJUSTMENT

64112q A7T434130, C7412723
NOISE MEASUREMENT ON A V-6 DIESEL ENGTNE
CHUNG, 3.1., CROCKER, N.J., HAMILTON, J.F. ; PIRDt'P ONTV., WEST

LAFAYETTE, IND., USA
TREE, D.R.
; TEST. NOISF CONTROL ENGNG
1973 NATIONAL CONFERENCE ON NOISE CONTROL ENGINEERING 86-91 1973
15-17 OCT. 1973 INST. NOISE CONTROL ENGWG WASHINGTON, D.C., USA
PURL: INST. NOISE CONTROL ENGRG. POUGHKEEPSIE, N.Y., USA
DESCRIPTORS: NOISE ABATEMENT, ACOUSTIC NOISE, INTERNAL COMBUSTION

EYGINES, FOURIER ANALYSIS, ACOUSTIC INTENSITY MEASUREMENT
IDENTIFIERS: NOISE SPECTRA, DIGITAL FOURIER ANALYSER, STRUCTURAL

ATTENUATION, DIESEL ENGINE NOISE, VEE 6 DIESEL ENGINE
SECTION CLASS CODES: 19890, C74855.
UNIFIED CLASS CODES: CZAFZ VGZAP
TEE MEASUREMENTS OF THE NOISE SPECTRA WHICH ARE SHOWN IN THIS PAPER

HAVE BFEN MADE BY MEANS OF A DIGITAL FOURIER ANALYSER. THE MAIN
PURPOSE OF THE PAPP IS TO DISCUSS THE STRUCTURAL ATTENUATION OP TRW
DIESRI. ENCINE NOISE
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618141 P74 124"',, C70fPq32
BEAM DIAGNOSTICS OF THE RIT 10-ENGIN?
ALTENBURGI ., GRISEL, J. : GIESSEN UNIT., GERMANY

IRE, UKAZA
STD BOOK NO.: 0 85296119 7
COOPRENCK ON ELECTRIC PROPULSION OF SPACE VEHICLES 48-52 1973
10-12 APRIL 1973 E, VEIAA ABINGDON, BERKS., ENGLAND
PUBL: TEE LONDON, ENGLAND
DFSCRIPTORS: ION ENGINES, ION BEANS, AEROSPACE EGINEGS,

COMPUTER-AIDED ANALYSIS, AEROSPACE APPLICATIONS OF COMPUTERS, DATA
REDUCTION AND ANALYSIS, ELECTRIC PROPULSION
IDENTIPIRS: RIT 10 ENGINE, ION THRUSTERS, BRAN DIAGNOSTICS, ANGULAR

DISTRIBUTION, ENERGY, CHARGE SPECTRUM, DIVERGENCE EFFICIENCY, THRUST
VIECTOR DEVIATION, INTEGRATED BEAN CURRENT

SECTION CLASS CODES: B4760, C8849
UNIFIED CLASS CODES: ZLKAAM, WRMIAN
TO DETFRMINF THE BEAR DATA OF RIT 10- THRUSTERS, E.G. THE ANGULAR

DISTRIDUTION, FNEPGY CHARGE SPECTRUM, THE DTVERGECP FFFTCIRNCY, AN
EVENTUAL THRUST VECTOR DEVIATION AS NELL AS THE INTEGRATED BEAS
CURRENT, A SPECIAL BEAN DIAGNOSTIC APPARATUS HAS BEEN RUILT UP IN THE
PUMPING FACILITY :P 6100:.. BY USING DIFFERENT MOVABLE PROBRS WHICH ARE
DRIVEN BY THREE ELECTRIC MOTORS, THE BEAN REGION UP TO 1 M DISTANCr
FROM THE THRUSTFR EXIT CAN BE SCANNED CONTINUOUSLY. THE DATA PICKED UP
BY THF PROBE (ABOUT 30000 FOR EACH PROPILF) ARe FED TO A DIGITAL
COMPUTER (HONEYWELL H 316) WHICH PLOTS THE PROFILE CARDS AND PRINTS
THE ABOVE MENTIONED PERFORMANCE DATA. FIRST EXPERIMENTAL RESULTS ARE
GIVFN (4 REFS)

618174 C7408q25
ENGINF DATA LOGGED FASTER BY COMPVUTFR
SYSTFMS (GB) VOL.1, NO.2 22-3 OCT. 1973
DESCRIPTORS: TNTPRNAL COMBUSTION ENGINrS, DATA ACQUISITION,

ENGINETRING APPLICATIONS OF COMPUTERS
TDPNTIFIFRRS: INTRFNAL COMBUSTION ENGINE, PERFORMANCE, DATA

ACQUISITION SYSTEM, COMPUTER
SFCTION CLASS CODES: C8849
UNIFI)D CLASS CODS: WMZAN
ThE W1.ED FOR AUTOMATION IN MONITORING INTERNAL COMBUSTION ENGINE

PERFORMANCF HAS BEEN RECOGNISED BY MANY ORGANISATIONS INCLUDING THE
SOUTHWEST RESEARCH INSTITUTE, T-XAS, WHEIREW PROJECTS INVOLVR THR
EVALUATION OF DIESEL AND PETROL RENINES FOR FUEL ECONOMY, LUBRICATION
PERFORMANCE, OCTANE REQUIRPMENTS, HYDROCARBON EMISSION ETC. RECENTLY
THE SNGLE-CYLIMDER CATERPILLAR ENGINE LABORATORY THAT CAN MONITOR 50
ENGINES SIMULTANeOUSLY HAS BEEN AUTOMATED WITH A HEWLETT-PACKARD
SENSOR-BASED DATA ACQUISITION SYSTEM
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606068 ?740S160, C74060 42
A COMPUTER-CONTROLIED INGTNE TEST CELL FOR EWGTNNRRTNG EXPERIMENTS
RILLINGS, J..R, CREPS, W.D., VORA, L.S. ; GENERAL ROTORS RES.

LABS., WARREN, MICE., USA
PROC. JPERE (USA) VOL.61, NO.11 1622-6 NOV. 1973 CODINF:

IEEPAD
DFSCRTPTORS: AUTOMATIC TEST EQUIPMENT, AUTOMOBILES, INTERNAL

COMBUSTION ENGIN ,S CONTROL ENGINEERING APPLICATIONS OF COMPUTERS,
ENGINEERING APPLICATIONS OF COMPUTERS, DATA ACQUISITIOw, DATA
REDUCTION AND ANALYSIS, COMPUTER-AIDED ANALYSIS

IDENTIFIERS: AUTOMOTIV, ENGINES, DATA ACQUISITION, COMPUTER
CONTROLLED ENGINE TEST CELL

SECTION CLASS CODES: 31269, C8949, C7851
UNTIFD CLASS CODES: ADGRAF, WREZAN, VMKCAD
A COMPITTER-CONTROLLED ENGINE TEST CELL WAS DEVELOPED FOR CONDUCTING

COMPLEX TRANSIENT EXPERIMENTS WITH AUTOMOTIVE ENGINES. THE TEST CELL
USES A MINICOMPUTER WITH A 16000-WORD 16-B CORE MEMORY TO PERFOR4 DATA
ACQUISITION AND CLOSED-LOOP CONTROL OF TON ENGINE AND DYNAMOMETER. A
TABLE-DRIVEN REAL-TIME CONTROL PROGRAM IS USED TO DUPLICATE THE
EFFECTS OF VEHICLE, TRANSMTSSION, AND ROAD ON ENGINE OPERATION.
REFERENC. DATA AND ACQUIRED DATA ARE EXCHANGED OVER A HIGH-SPEND
COMMUNICATIONS CHANNEL BETWEEN THE MINICOMPUTER AND A CENTRALIZED DATA
ACQUISITION COMPUTER (DAC) SYSTEM. DATA CAN 1E PLOTTED AGAINST TIME OR
CROSS-PLOTTED AGAINST OT"ER PARAMETERS ON A GRAPHIC CATHODE-RAY-TUBE
DISPLAY PERIPHERAL TO THE MINICOMPUTER. THE USER CAN INTERACT WITH THE
SYSTEM TO C.ANGE PARAMETERS DURING THE RUNNING OP AN .XPERIMPNT (2
REPS)
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s;%OR. C7401117
SOLUTION IMPROVEMENT IN COMPUTERIZED STRUCTURAL ANALYSIS STMULATION
PZTTS, G.N., BATEMAN, P. ; CENTRAL TEXAS COLL., KILLEEN, USA
; ISA, ET AL
STD BOOK NO.: I
PROCEEDINGS OF THE 1973 SUMNER COMPUTATION SIMULATION CONFPRENCP

476-8 1973
13-19 JULY 1973 ISA, IT AL MONTREAL, OVUEC, CANADA
PUBL: SIMULATION COUNCIL LA JOLLA, CALIF., USA
DESCRIPTORS: AEROSPACE SIMULATION, AEROSPACE APPLICATIONS OF

COMPUTERS, AEROSPACE ENGINES, COMPUTER AIDED ANALYSTS, NUMERICAL
ANALYSIS
IDENTIFIERS: STRUCTURAL ANALYSIS, SIMULATION, AIRCRAFT, ROCKET,

ENGINE
SECTIOW CLASS CODES: C88489, C8200
UNIFIED CLASS CODES: WHEZAN, DLTAAE
WITH TIlE STATE OF THE ART TN AIRCRAFT AND ROCKET ENGINE D.,TtGN

BEACHING AN UNPPWC.DTNTFD HEIGHT, STRUCTURAL ANALYSTS HAS BRCOMR An
12TItERELY DIPFIrULT TASK. THE ENGINRER IS ?ACRD WITH THE COMPLX
PROBLFM OF AN ENGINE OPERATING AT VERY HIGH TEMPERATURE WITH
EXCPTIONALLY LARGE STRESSES AND STRAINS. SICR NANY STRUCTURAL
PROBLEMS CAN BE SIMULATED WITH SYSTEMS OF NONLINEAR SIMULTANEOUS
EQDATIONS, MUCH TIPP AND EFFORT HAS PERN SPENT ON DEVELOPING VARIOUS
METHODS TO SOLVE THESE SYSTBMS. TE SOLUTION METHOD PRESENTE.D IN THIS
PAPER IS A COMBINATION AND MODIFICATION OF METHODS WHICH RESULTS IN A
SIGNIFICANT DECRFASE IN SOLUTION COST AND EXECUTION TIRE. THE PROPOSED
METHOD IS CHARACT!RIZED BY RAPID CONVERGENCE AND LESS CRITICAL INITIAL
APPROXIMATIONS (4 REPS)

585971 C7401103
SIMULATION OF TORMODYNAMIC PROCESS OF A DIESEL ENGINe ON A SMALL

DI.ICTAL COMPUTER
OJ!IA, V.o. ; DIES.L TOCONOT7VP WORKS, VARAWAST, INDIA
3. INST. RNG. (INDIA) MECH. PUG. DIV. VOL.53, PT.MP6 292-301

JOLT 1973 CODPEN: JENDAS
DkSCBRI'TORS: INTERNAL COMBUSTION ENGINE'S, SIMULATION, THERMODYNAMICS
MODP.LLIIG, ENGIFPRINC APPLICATIONS Or CONPDTNES
IDENTIFIERS: SINULATION, THERMODYNAMIC PROCESS, DIESEL ENGINE, SMALL

DIGITAL COMPUTER, MATHEMATICAL MODEL
SECTION CLASS COD.S: C8849
UNIFIED CLASS CODES: WMEZAN
THIS PAPPR DISCUSSES A MATHEMATICAL MODEL FOR SIMULATING THE

THERMODYNAMIC PROC.SS OF A DIESEL ENGINE. THP MODEL HAS BRN USED TO
PREDICT THE PERFORMANCE OF 251B, 16 CYLINDER DIESEL ENGINES BEING
IANU1PACTURED AT THlE DIESEL LOCOMOTIVE WORKS VARANASI. SOME OF TOE
CPARACTTRISTICS .IKF HEAT RELEASP PATTERN, HEAT TRANSFER COEFFICIENTS
AND F FFICIENCIES OF TRBO COMPONENTS WERE EITHER ASSURED OR OBTAINED
FlOM THE TEST BED rVESljLTS. THE EFFICACY OF THIS MODEL IS ILLUSTRATEDBY PREDICTING THE PERPORMANCE Or THE SANT. "GIRT gUNNING AT A
DIFFERENT SPNED AND IATING. THIS MODEL IS COMPACT, WHICH ENABLES IT TO
Bk: COMPIITFRISED FOR SMALL. COMPUTERS LIKE TPE 140 VERSION OF ITR SERTES
OF rATA P,'OCSSINn MACINES ITI A STORAGE CAPACITY OP 12W (11 WRESI

11'J(A-12H or A-203)



NAEC-92-139
Pil13, COPR. by I.E.?. User 244 Pao* 23 (Item 43 of 126)

973749 C7323%4P
THE USE O A |1YARID COMPUTER IN THE OPTIMIZATION OF GAS TURBINE

CONTROL PARAM ETERS
SARAVANANUTTOO, H.I.1., MACISAAC, B.D. ; CARLETON UNIV., OTTAWA,

CANADA
TRANS. ASHR SER. A (USA) VOL.95, NO.3 257-64 JULY 1973

CODEN: JFPOA8
DESCRIPTORS: HYBRID COMPUTER METHODS* CONTROL ENGINEERING

APPLICATIONS OF COMPUTERS, GAS TURBINES, OPTIEISATION, SIMULATION,
AUTOMATIC CONTROL
.IDENTIFIERS: SINGLE SPOOL, TURBOJET ENGINE, AUTOMATIC CONTROL,

HYBRID COMPUTER, OPTIMIZATION, GAS TURBINE, CONTROL PARARETEWS,
S1MULATION, THRUST RESPONSE, ENGINE DYNAMICS

SECTION CLASS CODES: C7851, C8846, C8849
UNIFIED CLASS CODES: VRKCAD, WHEKAS, IWREZAN
THE PAPER DISCUSSES TH HYBRID COMPUTER SIMULATION OF A SINGLW-SPOOL

TURBOJET ENGINE. THE PROBLEM IS APPROACHED FROM THE VIEWPOINT 0F
ENGINEERING THERMODYNAMICS, USING THE NOWMA?. COMPRESSOR AND TURBINE
CHARACTEISTICS. THIS WAS POUND TO YIELD AN NXTREMELY FLWKr9LR
SIMULATION CAPATLE OF OPERATION OVER THE ENTIRE RINNWING RANGE. THE
SIMULATION WAS USED TO INVESTIGATE METHODS OF IMPROVING THE THRUST
RESPONSP AND IT WAS POUND THAT A DETAILED INSIGHT INTO THE PNGINP
DYNAMICS PERMITTED A SIGNIFICANT IMPROVEMENT IN THRUST RESPONSE (6
RETS)

564358 C732259c,
PROCESSING ENGINE TFST DATA USING SPEED
WARMAN, E.A., SCOTT, S.V.
; lFE, .ET AL
STD POOK NO.: 0 85296114 6
CONFE RNCE ON THE USE OF DIGITAL COMPVT*ERS IN MEASUREMENT 94-8

1973
24-27 SPPT. 1973 lFE, ET AL YORK', ENGLAND
PUBL: IEE LONDON, ENGLAND
DISCRIITORS: INTPRNAL COMBIISTION T#GTNS, ENGINEERING APPLICATYONS

OF COMPUTEPS, MACHINE TFSTING, COMPUlTRR AIDRD ANALYSIS
IDENTIFIERS: PROCESSING, ENGINE, TEST DATA, SPEED, COMPUTERS
SFCTTON CLASS CODES: C8849
UNIFIED CLASS CODrS: VMEZAN
SPEED: A SYSTEM FOR PROCESSING FIPERIMENTAL ENGINE DATA IS A SYSTEM

OF HARDWARE AND SOFTWARE BEING DEVELOPED BASICALLY FOR THE OFF LINE
PROCESSING OF MEASUREMENT DATA FROM ENGINES. TEE AIR HAS BERN TO
CREATE FLEXIBILITY OF USE. A BUILDING BLOCK CONSTRUCTION OF EQUIPMENT
HAS BEEN EMPLOYED. TO DATE THE EQUIPMENT HAS RESOLVED INTO A PERMANENT
INSTALLATION IN THE NOISE FACILITY: AND A PORTABLE SYSTEM (2 REFS)
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555037 B 7333727, C7320776
GITPF1,TWFS IN DRSICNINWC A DIGITAL DATA ACOUT91ITTON SYSTEM
MYSTW"CK, J.P. : (;PNRRAL MOTORS COR'., TDYAWAPOLTS, IND., USA
kOBlRTS, R.N.
; ISA
STD BOOK NO.: 87664 182 6
PpnCFEDIWGS OF TW? ISTR INTERNATIOmAL ISA AFROSPAC? INSTRUMIENTATION

SYMPOSIUM, VOL.18 29-3S 1972
15-17 lAY 1972 ISA MIANI, FLA., USA
PUBL: ISA PITTSBURGH, PA., USA
DYSCRIPTORS: DATA ACoUISITION, GAS TURBINES, AROSPACF TST

FACILITIES, REAL-TINE SYSTEMS, ENGINEERING APPLICATIONS OF COMPUTERS
IDE*TIPIERS: DESIGN, SOLID STATE HIGH SPEED COMPUTER HARDVARF.

AEROSPACF, INDUSTRIAL, GAS TUDDINE ENGINE DEVNLOPNPWT, HIGH SPRED,
TRANSIENT CONDITIONS, GRAPHIC OUTPUT, REAL TTR OPERATION, DIGITAL
DATA ACQUTSITION SYSTEM

SECTION CLASS CODES: C88119, B4720, B5211
UNIFIED CLASS CODES: VNEZAN, ZLEAAZ, TEGEAT
DIGITAL. DATA ACQUISI TON SYSTEM DEVELOPMENT AND DESIGN HAS BECOME

NORt SOPH7STICATFD WITH THR AVAILADILITY OF SOLID STATE HIGH SPEED
COlPflTVP HARDWARE AND :REAL-TIME: MONITOR SOFTWARE. THE NPVLY
INSTALLYV .;YSTRM AT DETROIT DIFSEI, ALLISON SUPPORTS AFROSPACE AND
INDUSTRIAL GAS TUftDINX RNGIN DERLOPRENT TEST PROGRAMS BY PROVIDING
HIGH SPI-EED ACOOISITION 0F DATA, DISPLAY OF REAL- TIME PERFORMANCE TO
THE TFST .NGINTER USING THE ACQUIRED DATA, AND QUICK RETURN OF FINAL
PERFOBRMANC? RESULTS IN GRAPHIC AND TABULAR FORM. THE 3TSTm IS USpD
ALSO TO RECOWD TRANSIENT CONDITIONS OF PERPORMANCE AND PROVIDE GRAPHIC
OUTPUT OF THESE CONDTTTONS FO1 ANALYSIS

I
I
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555002 P7333730, C7320740
DFVFLOPMINT OP A DIGrTAL CONTROL SYSTRE FOR A SPACECRAFT PROPULSION

TEST FACILITY
SMALLEY, 3.1. NASA, PLUM BROOK STATION, SANDUSKY, OHIO, USA
ROBERTS. R.R.
: ISA
STD BOOK NO.: 67664 182 6
PROCEEDINGS OF THE 18TO INTERNATIONAL ISA AEROSPACE TNSTRUMrWTATION

SYMPOSIUM, VOL.18 69-72 1972
15-17 HAT 1972 ISA rIANI, FLI., USA
rUBL: ISA PITTSBURGH, PA., USA
DRSCRIPTORS: AEROSPACE PROPULSION, AEROSPACE TEST FACILITIES,

CONTROL SYSTEMS, CONTROL ENGINEERING APPLICATIONS OF COMPUTERS
IDENTIFIERS: CONTROL SYSTEM, SPACECRAFT PROPULSION TEST FACILITY,

DIGITAL COMPUTFR CONTROL, ABORT SYSTEM, ROCKET ENGINE TESTING,
STRUCTURE TESTING, MIND TUNNEL TESTS, CONTROL FUNCTION UPDATING,
CONTINUOUS ABORT MONITORING, SOFTWARE, SNORT DURATION TESTS, HARDWARE

SECTION CLASS CODES: B4720, C8846, C787S
UNIFEP CLASS CODES: ZLEAAZ, VMEKAS, VNMRAY
A DIGITAL COMPUTER CONTROL AND ABORT SYSTEM WHICH IS USED AT

NASA-LEWIS RESEARCH CENTER:S PLUM BROOK TEST FACILITIES IS DESCRIBED.
THE SYSTEM WAS DESIGNED BY NASA PERSONNEL TO CONTROL TEST OPERATIONS
SUCH AS ROCKET ENGINE TESTING, STRUCTURE TESTING, AND WIND TUNNEL
TESTS. PRCAUSF OF THE NATURE OF SPACECRAFT SYSTEM TESTING,
PARTICULARLY ROCKET ENGINE TESTING, THE UN1O!? FEATURES OF THE SYSTEM
ARE, CONTROL FUNCTION UPDATING AT A 20 MILLISECOND RATE, CONTINUOUS
ABORT MONITORING AND A SOFTWARE SYSTEM DESIGNED FOR SHORT DURATION
TESTS RATHER THAN CONTINUOUS ON-LINE CONTROL. TO ACCOMPLISH THESE
SYSTEM PFQUTREMENTS, SPECIAL HARDWARE WAS DESIGNED
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555001 B7333728, C7320739
SUPERVISORY COPUTER CONTROL OF JET ?NGINE DUAL COMPRESSOR TPSTS
GOODWIN, V., SELLECK, F.G., WATERMAN, A. ; UNITED AIRCRAFT CORP.,

EAST HARTFORD, CONN., USA
ROBERTS, R.R.
; ISA
STD BOOK NO.: 87664 182 6
PROCEEDINGS Or THE 18T INTERNATIONAL ISA AEROSPACP INSTRUMENTATION

SYMPOSIUM, VOL.18 37-47 t972
15-17 MAY 1972 ISA MIAMI, FLA., USA
PUBL: ISA PITTSBUPGH, PA., USA
DESCRIPTORS: AEROSPACE APPLICATIONS OF COMPUTERS, AEROSPACE TEST

FACILITIES, AEROSPACE ENGINES, CONTROL ENGINEERING APPLICATIONS OF
COMPUTERS, CONTROL SYSTEMS, COMPRESSORS

IDENTIFIERS: SUPERVISORY COMPUTER CONTROL, JET ENGINE DUAL
COMPRESSOR, DIGITAL COMPUTER CONTROLLED, TESTING, COAXIAL GAS TURBINE,
OPERATING PARAMETERS, AERODYNAMIC CONDITIONS, RELIABILITY, PLWXIBILITY

SYSTEM DESIGN
SECTION CLASS CODES: B4720, C8846, C7891
UNIFIED CLASS CODFS: ZLEAAZ, VMEKAS, VNICAD
DIGITAL COMPUTER CONTROLLED TESTING O? SEPARATELY DRIVEN COAXIAL GAS

TURl TNF LOW PRESSURE AND HIGH PRESSUPE COMPRESSORS, REFERRED TO AS
:DUAL COMPRESSOR TESTING,: HAS BEEN IMILPENTED SUCCESSFULLY. THE
SUPERVISORY CONTROL SYSTEM MEASURES, COMPUTES, AND CONTROLS DUAL
COMPRESSOR OPERATING PARAMETERS, MAINTAINING DESIRED AERODYAMIC
CONDITIONS DUPING TESTS. THIS ACHIEVED BY COMPUTEI CONTROL OF TWO GAS
TURBINE DRIVE ENGINES OF 18000 HP AND 35000 HP, AND SIX PAST-ACTING
CONTROL VALVES, RANGING UP TO SIX FEET IN DIAMETER. RELIABILITY AND
FLEXIBILITY WERF EMPHASIZED IN THE SYSTEM DESTGN

546160 C7318686
AN ?NGINE TEST LANGUAGP FOR COMPUTER CONTROL OF ENGINE TESTS
WARMAN, E.A.
; IEE, FT AL
STD BOOK NO.: 0 85;296111 1
CONFP.BENCK ON SOFTWARE FOR CONTROL 137-11 1973
17-19 JULY 1973 TEE, ET AL WARWICK, ENGLAND
IUBL: IRE TONDON, ENGLAND
DPSCRTPTORS: AUTOMATIC TESTING, HPAT NGINS, CONTROL ENGIN.ERING

APPLICATIONS OF COMPUTERS, PROBLIM-ORIENTED LANGUAGES
IDENTIFIERS: ENGINE TEST LANGUAGE, COMPUTER CONTROL, ENGINE TESTS,

GET L
SECTION CLASS CODES: C8314, C7851, C8846
UNIPIF1. CLASS CODES: WECEAR, VMKCAD, WMEKAS
A P 15ARCR INVESTIGATION TITO THE POSSIBLE LEVELS OF AUTOMATION AWD

COM|lIIRTF INVOLVEMENT IN ENGINE TESTING INDICAT.D IT WOULD BE DESIRABLE
TO flFVrI(fl' A PROGRAMMING LANGUAGE FOR DESCRIBING FNGINE TESTING
SFQIIRNL.. WORK SUPSEIQUENT TO THIS INVESTIGATTON IS NOW CONCERNED WITH
EXPAN INt, THlIS LANGUAGE TO ALLOW IT TO DEAL WV'"ll ANY PROCESS
F~!F:NCl C2 SITUATION (S REFS)
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S26710 C7315029
TRE SCIRNTIFIC AND TECHNOLOGICAL INFORMATION SYSTEM OF THE KARL

LIBBKNNCHT WORKS AT MAGDEBURG
KARSTEN, r. ; VEB SCHU RHASCHTNENHATI :KARL LIPBKNECHT:, MAGDPBIRG,

GERHI NY
INIORMATIK (GERMANY) VOL.20, NO.1 12-14 1973 CODER: IIDVAN
DESCUIPTORS: INFORMATION DISSEMINATION, TOFORMATTON CENTRES,

INFORMATION USE, INFORMATION RETRIEVAL SYSTEMS, MINICOMPUTERS
IDENTIFIERS: SCIENTIFIC AND TECHNOLOGICAL INFORMATION SYSTEM, EAST

GERMAN DFMOCRATIC REPUBLIC, TNFORMATION CENTRE, MINI COMPUTER, DATA
BANK, DIESEL ?NGINE CHARACTERISTICS, INFORMATTOW DISSEMINATION

SECTION CLASS CODES: C8580, C8520
UNIFIFD CLASS CODE": ZTRAAR, ZTEAAVI
LANCUAGY: GERMAN
THIS FACTOri IN THE EAST GERMAN DEMOCRATIC REPUBLIC PRODUCES DIESEL

ENGINES AND OTHRh HEAVY INDUSTRIAL EQUIPMENT, ALSO FOR THE PETROLEFUM
INDUSTRY. THE INFORMATIOW CENTRE AT THE WORKS USES A MINI COMPUTER FOR
BUILDING UP A DATA BANK OF DIESEL ENGINE CHARACTERISTICS. VARIOUS
PUBLICATIONS --DI;S-I:NATE- UINPUt, -FTORWTW .... rDTSE-GINES AND
RELATED SUBJECTS) TO WIDER CIRCLES. THE CENTRE COOPERATES WITH ITS
POLISH AND RUSSIAN COUNTERPARTS AND FORMS A CONSTITUENT PART OF TEE
STATE-CONTROLLED SCIENTIFIC AND TECHNOLOGICAL INFORMATION SYSTEM OF
THE EAST GERMAN REPUBLIC

525758 C7313966
COLLOOUIUM1 DIGEST ON COMPUTER STRUCTURES FOR ARTIFICIAL INTELLIGENCE
; IEE, IERE
1973
11 MAY 1973 .rE, TERE LONDON, ENGLAND
PI)BL: TFE LONDON, ENGLAND
DESCRIPTORS: ARTIFICIAL INTFLLIGENCE., BOILERS, COMPUTER APPLICATIONS
CONTROLLF.RS, LEARNING SYSTEMS
IDENTIFIFHS: COMPUTER STRUCTURES, ARTIFICIAL INTELLTrFNCE,

COMPUTATIONAL PROBLE S, T.ARNING NETS, MINERVA AND ASTRA LEARNING
SYSTEMS, OBJECT MOTION SIMULATION, HUMAN. CONTROLLERS, ADAPTIVE
CONTROLLH S, STEAM ENGINE BOILER SYSTEM, NEURON PI.ASTIC CHANGE MODELS

SECTION CLASS CODES: C6440, C8890
UNIFIED CLASS CODES: VCKAAK, WMZAAF
TEE FOLLOWING TOPICS WERE DEALT WITH: HUMAN AND AUTOMATIC ADAPTIVE

CONTROLLERS, COMPUTATIONAL PROBLEMS, DYNAMIC DIGITAL LEARNING NETS,
MINERVA AND ASTRA LEARNING SYSTEMS, ITERATIVE ARRAYS FOR OBJECT MOTION
SIMULATION, MODELS OF PLASTIC CHANGE IN NEURONS, AND APPLICATIONS TO
STEAM ENGINE-BOILER SYSTEM. 4 PAPERS WERE PRESENTED, OF WHICH ALL ARF
PPBLISHED IN FULL IN THE PRESENT PROCEEDINGS

1
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518Q31 C73125%6
ELrCTRONIC FUEl. INJECTTCON SYSTEM
GORDON, C.C., MCGAVIC, J.P.
PATENT NO.: USA 3702601 ASSICNETS: GENERAL MOTORS CORP. FILED:

11 JUNE 1971
ORIGINAL PATENT APP!. NO.: USA 152088
14 NOV. 1972
DESCRIPTORS: INTFRNAL COMBUSTION ENGINES, DIGITAL CONTROL, FLOW

CONTROL
IDENTIFIERS: ELECTRONIC FUEL INJECTION SYSTrM, INTERNAL COMBUSTION

ENGINE, FURL INJECTORS, TIMING SIGNALS, SYNCHRONIZATION, MAGNITUDE
PFRMU'ATIONS, PULSE TRAIN, CONTROL PULSES, WGTW. CYCLE

SECTION CLASS CODES: C7851, C7453
UNIFIED CLASS CODES: VMKCAD, VGEVAS
AN INTERNAL COMbUSTION ENGINF INCLUDPS A GROUP OF EIGHT FUEL

INJECTORS FOR APPLYING FUEL TO THE ENGINE. A SET OF FOUR TIMING
SIGNALS LWVELOPED 7I SYNCHRONIZATION WITH "NGINE OPErATION
COLLFCTIVFLY CONTAIN EIGHT MAGNITUDE PERMUTATIONS PER ENGINE CYCLE.
THE UCCURRENCE OF EACH OF THE MAGNITUDE PERMUTATIONS DEFINS THE START
OF INJECTION FOR A CORRESPONDING ONE OF THE FURL INJECTORS. T.?E SET OF
TIMING SIGNALS IS COMBINED TO FORM A PAIR OF TIMING SIGNALS WHICH ARP
COMBINEI) TO FORM A SINGLE TIMING SIGNAL CONTAINING ALL OF THE
MAGNITUD PFRMUTATIONS. A SINGLE PULSE TRAIN DEVELOPFD IN
STNCHRONIZATION WITIU THE SINGLE TIMING SIGNAL CONTAINS EIGHT CONTROL
PULSES PER ENGINE CYCLE. THE LENGTH OF EACH OF THE CONTROL PULSES
DEFINPS THE PEpIOD OF INJECTION FOR A CORRESPONDING ONE OF THE FUEL
INJF-CTOPS IN TIME COMPRESSED NONOVERLAPPING RELATIONSHIP. THE SINGLE
PULSE TRAIN IS SEPARATED BY THE SINGLE TIMING SIGNALS TO FORK A PAIR
OF PULSF TRAINS WHICH ARY SEPARATD BT THE PAIR OF TIMING SIGNALS TO
FORP A .FT OF POUR PULSE TRAINS COLLFCTIVFLY CONTAINING ALL Or THE
CONTROL rULSES. THE LENGTH OF THE CONTROL PUSES IN THE SET OF PULSE
TRAINS IS EXTENDED TO DEFINE THE PERIOD OF INJECTION FOR THE FUEL
INJFCTORS IN TI!M EXPANDED OVERLAPPINg RELATIONSHIP. LASTLY, THE SFT
OF Pi'l.SE TRAINS IS SEPARATED BY THE SET OF TIMING SIGNALS TO FORM A
SPATES OF' FTGHT PULSF TRAINS EACH CONTA~INING CONTROL PULSES WHICH ARE
APPLIVI) TO PNFIGPF A CORRFSPONDITN ON? OF TRP GROUP OF .IGHT FUEL
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509024 B7318684, C7310722
A COMPUTER SYSTEM FOR PROCESS CONTROL AND PREDICTIVE MAINTENANCE OF

A DIESEL ENGINE ON A SEAGOING VESSEL
DRAGER, K.t., LILAND, H. ; DET WORSKE VERITAS, OSLO, NORWAY
: TNSTRUMENT SOC. AMERICA
STm BOOK NO.: 87664 190 9
PROCEEDINGS OF TIE 27TH ANNUAL ISA CONFERrNCF 502/12PP. 1972
9-12 OCT. 1972 INSTRUMENT SOC. AMERICA NEW YORK, USA
PUBL: INSTRUMENT SOC. AMERICA PITTSBURGh, PA., USA
DESCRIPTORS: MAINTENANCE ENGINFERING, INTERNAL COMBUSTION ENGINES,

PROCESS CONTROL, CONTROL ENGINEERING APPLICATIONS OF COMPUTERS, SHIPS
IDFNTIPIERS: COMPUTER SYSTEM, PROCESS CONTROL, DIESEL ENGINe,

SEAGOING VESSEL, SENSORS, RING CONDITION, COMBUSTION, OPTIMAL
MAINTENANCF., COMPUTER HARDWARE, SOFTWARE SYSTEM, RELIABILITY, BEAT
SYSTEMS, TRANSPORTATION, MARINE SYSTEMS
SECTION CLASS CODES: B5246, B1263, C7R74, C7851, C8846
UNIFIED CLASS CODES: TEGGAE, ADGDAL, VMRKAM, VMKCAD, UMEKAS
THIS PAPER DESCRIBES A COMPUTER SYSTFM INSTALLED ONBOARD A LARGE

NORUEGIAN TANKER FOR PROCESS CONTROL AND PREDICTIVE MAINTENANCE Or THE
PROFULSION MACHINERY; A SULZER DIESEL ENGINE (11 REFS

Q9678 B731546n, C7308672
VIRGPLE VARIABLE-GEOMETRY WHEELED TELEOPERATOR
VFRTUT, J., GUILPAIID, d.-P., DFBRIE, G., GERMOWD, J.-C., RICFE, F.

; COMM. FNFRGIE ATOMIQUE, SACLAY, FRANC?
FARMAKES, R.
; AMFFICAN NUCLFAR SOC
PROCEEDINGS OF TFE 2OTE CONFERENCE ON REMOTE SYSTEMS TECHNOLOGY

203-q 1972
19-21 SrPT. 1972 AMERICAN NUCLEAR SOC IDAHO FALLS, IDAHO, UlSA
PUPL: AMERICAN NUCLEAR SOC. RINSDALE, ILL., USA
DESCRIPTORS: ROAD VEHICLES, TELECONTROL EQUIPMENT, DRIVES
IDENTIFIERS: TV CAMERAS, DIGITAL COMMUNICATIONS LINK, MA22 MASTER

SLAVE MANIPULATORS, VARIABLE GEOMETRY WHEELED TELROPERATOR, VIRGULE,
RADIO CONTROLLED RESCUE VEHICLE, BATTERY POWERED FOR SHORT TERM
OPERATIONS, PETROL ENGINE DRIVEN FOR LONG TIRM OPERATIONS

SFCTION CLASS CODES: B%20, C7871, C7640
UNTFFI CLASS CODES: TKEAAR, VMRCAZ, VKGAAW
VTR(;AI,. IS A FRENCH ACRONYM REFERRING TO A RADTO-CONTROLLED RESCIIE

VFVICLk CAPABLE OF OPERATING OVER ROUGH TERRAIN EITHER INDOORS OR
OUTDOORS. THE TELPOPERATOR 1S FQUIPPED WITH AT LEAST TWO TV CAMERAS
AND ONF PAIR OF rA22 MASTER-SLAVE MANIPULATORS, EACH CAPABLE OF
E.XP.RTING 12-KG FORCES IF ANY DIRECTION, AND OF LIFTING UP TO 30 KG IN
CERTAIN IOSITIONS. THE FO)R-WHEELED VEPICLE HAS MORE FLEXIBILITY THAN
A IRAC9 VEHITCL.. IT CAN MOVe IN A STRAIGHT LINE IN ANY DIRECTION

(F FFh it 1,'Fo ITS OWN AXIS) NVD CAN .TRIP APOUT ANY CENTFR OF ROTATION,
CONT IN il FY A SING(LF CONTROL HAND.E WITH THRE D.HRPES--OF-FREDOM.
Wfl, ' 'I'll? VI'ITCLF IS MOVING, ONLY ONE ARM CAN PIP OPPRATFD. A 24-CANNEL
DIG, ITA]. COMMUNICATIONS LINE IS USFD FOR CONTROL, AND ANOTHER ONE FOR
FFLIPACK. THESE LINKS MAY RF RADIO OR COAXIAL, CAPLF. HATTERIES PROVIDE
SHORT-Tl' M AUTONOMOUS OPERATION; POWFR MAINS (INDOORS) OF A
GASOLINF-FNG IRE-DRIVFN GFNERTOR (OUTDOORS) ARF USED FOR IONG
OIlRATION (8 RFS)
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8ql'668 I7Ill1qe, c730601 4
DI(;rTAt, ROTATION SPHItD MrASuREMENT FOR INTERWA,-COM911.4TION P.NGTNR.
LOSPL, M.E.
MESS. AND PRUEF. (GERMANY) VOL.8, NO.9 539-41 SEPT. 1972
DSCRIPTORS: INTERNAL COMBUSTION ENGTWIS, FREOUNCY MPASURrMENT,

DIGITAL CIRCUITS, ANGULAR VELOCITY MEASUREMENT
IDENTIFIERS: DICITAL MEASUREMENT, INTERNAL COMBUSTION ENGINE,

IGNITION PULSE, ROTATION SPEED MEASOREMENT, IGNITION IMPULSE FREQENCY
IGNITION IMPULSE INTERVAL
SECTION CLASS CODES: B5246, B4455, C7455, B1870
UNIFIED CLASS CODFS: TEGGAE, BKEZAK, ETNAAP
LKNGUAGF: GERMAN
FOR THE DIGITAL MEASUREMENT OF THE ROTATION SPEED OF AN INTERNAL

COMBUSTION ENGINF, THE IGNITION PULSE IS GENERALLY USED. TWO SOLUTIONS
ARE DEALT WITF: DETERMINING THE lGNTTION-I MPULSE--FREQUNCT ND
DETERMTNINC THE IGNITION-IPULSR-INTeRVAL. BOTH SCHEMES ARE DESCRIBED

488746 B7311423, C730480O
PROCIeSS COMPUTER CONTROLS RRTARDPR AND HUMP SHUNTING r!GTWP
HFr7., K.
DTSCH. EfNA4NTFC?. (GERMANY) VOL.20, NO.11 490-4 4OV. 1972

CODEN: DERTAN
DESCRIPTORS: LOCOMOTIVES, CONTROL ENGINEERING XPPLICATIONS OF

COMPUTERS, BRAKES, PROCESS CONTROL
IDENTIFIERS: RETANDER, HUMP SHUNTING ENGINE, rFICIENCY, PUMP,

PROCESS COMPUTER CONTROL
SECTION CLASS CODES: B5620, C7872, C8846, C8849
UNIFIED CLASS CODES: TKEAAR, VMRFAK, WAVKAS, WMFZAN
LANCOACE: GERMAN
TFF PEFICIENCY OF A HIMP IS DECISIVELY DETERMINED BY THE TIMES OF

LOSS AND SHUNTING SP;EDo AN INSTALLATION AT THE GOODS STATION OF HALT.E
IS PRESENTED WHERE THE EFFICIENCY WAS INCREASED BY 5.5 PER CENT UNDER
EXPFR!MENTAT. CONDITIONS

I
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48H701 147111364, C7303Q'K2
MODIFICATION OP A PUPL-CV'LL 1.NGINP POP CONTROL BY A DTGTTAT, COMPOTER
HAGEDORN, N.M.
REPORT NO.: NASA-TM-X-2579 ISSUPD BY: NASA, CLPEVEAND, OHIO, USA
JUNE 1972
DESCRIPTORS: FUEL CELLS, CONTROL ENGINFERIN G APPLICATIONS OF

COMPUTF S, ELECTRICAL ENGINEERING APPLICATTONS OP COMPUTRS
IDENTIFIERS: DIGITAL COMPUTER, SOLUEOID VALVES, TRANSDUCERS, LIMIT

SWITCHES, LOAD, ELECTROLYTE CONCENTRATION, SYSTEM SHUTDOWN, FUEL CELL
ENGINE, DIRECT ENFRGY CONVERSTON

SE.CTION CLASS CODES: B5416, C7856, C8841, C8846
UNIFIED CLASS CODES: EVCCAH, VMRKAR, WMFCAE, WMHKAS
AVAILIABILITY: NTIS, SPRINGFIFLD, VA. 22157, USA
A MANUALLY OPPRATFD FUEL-CELL SYSTEM WAS MODIFIED TO Br MONITORED

AND CONTROLLED BY A DIGITAL COMPUTER. THE PURPOSE WAS TO HAVE A TEST
ITFM WITH WHICH TO STUDY POSSIBLE SYSTEM-COMPUTPR INTERFAC? PROBLEMS.
TBP PODIPICATION CONSISTrD Or INSTALLING SOLENOID VALV.S, CIRCUITRY,
TRANS~t)CKRS, ANT) LIMIT SWITCHES O THE SYSTEM. THF.SE MODIPICATIONS
I'ERMIT C('11VlITER CONTROL OF LOAD CURRENT, REACTANT PURGE, WATER
RhMOVAL, AND F.FCTROLYTF CONCENTPATTON ANT COMPUTPR INITIATION O
SYSTEM 511ITTDOWN

480219 .7307008, C7304913
WASTV GAS UTILISATION IN MARINF NGINF TNSTALLATIONS
BPHLORADSKI, R.-J.
PRFNqST.-WAERMF--KFAFT (BWK) (GrRMANY) VOL. 24, NO. 11 1-1;

NOV. 1972 CODEN: PRWFAY
DR.CRIPTORS: POrLERS, STEA5 PLANTS, MARI* SYSTEMS, COMPUTER-AIDED

DESIGN, SFIPS
IDFNTFIFRS: COMPUTER PROGRAMMES, LOAD DEPENDENT BEHAVIOUR, WASTE

GAS DTILISATION, MARINE PNGINE INSTALLATIONS, OPERATIONAL EFFICIENCY,
TPEYM AL FWRGY, STEAM TURBINF, TURBOGEWERATOR, DESIGN, WASTE GAS
B9ILEF PLANTS

ST:CTION CLASS ('ODPS: P521'2, C8841
tNtUFE!n CLASS CODES: TFCCAP, WMECAP.

-Ai.f' EIFAT o1rI.ER PI.;NTS APPEAR PARTICTILARLY SUITABLF TO IMPROVE THE
TOrAL (?T' PATIONAL EFFICIrNCY. PART Or THP THERMAL PNPRGY OP THE ENGINE
WASTF (;SPS CAN PF TANSMITTED IN A WASTE PFAT ROTL.R TO A WORKING
M1i1IJi WHICH PLOWS THROUGH A SEPARATE CYCLE, FOR INSTANC. THE STEAM
TUTPIN: OF h TIIRPOGFNERATOR. COMPUTER PROGRAMS FOR POLL AND PART-LORD
C ,NlwTI(ONS HAVF BEEN D*EVLOPF!D FOR THE D.SIGN OP WASTE GAS BOILER
PLANTS. WASTF HEAT 5OILERS FOR TWO .NGINE INSTALLATIONS HAT? BEEN
DES~.~. TAKING CEPTAIN RESTRICTIONS INTO CONSIDERATION, AND THEIR
LCAb,-DkPFNDE'T PEAVIO(IF PREDICTFD, ftASFD OR CALCT7.ATED RESULTS (13
RJ1L)
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4792Qb C710391P
COMPUTER CONTROI.LED ENGIN? TW'STTN(:
TAYLOR, J.C. ; LONDON COLL. PRINTIN(, ENGLAND
; TE, INST. MECH. PWARS
COLLOOUIU;M DIGEST ON CONTROL APPLICATIONS OF MTNI-COMFrIIT.RS

5/1-6!'!. 1972
13 DEC. 1972 IEE, INST. MECH. FNGRS LONDON, FNGLAND
PBL: IEE LONDON, ENGLAND
DESCRIPTORS: HEAT ENGINES, AUTOMATIC TESTING, CONTROL ENGTFEPIN,

APPLICATIONS OF COMPUTERS
IDENTIFIERS: COMPUTER CONTROLLED, EmTNE TESTING, TEST BEDS, SPC 16,

t'ETROL ENGINES, DIESEL ENGINES
SECTION CLASS CODES: C7851, C8846, C8849
UNIFIED CLASS CODES: VMKCAD, WNEKAS, WEZAN
DESCRIBES TWO ENGINE TEST BEDS TFAT 4AVE BEEN t.ILT AND FULLY

TNSTRUMENTED FOP COMPUTER CONTROL. THE TWO WST BEDS ARE CONTROLLED
LOCALLY WITH AWALOGUE 3-TERt* CONTROLLERS IN EACH CONTROL LOOP. THE
SET-POINT INPUTs To THE CONTROLLERS CAN BE SWTTCtED SO THAT EITHER
LOCAL MANIUA. CONTROL OR CONTROL FrOM ANALOGTIP OUTPUT FROM A DIGITAL
CO111TER IS POSSIBLE. THE TWO BEDS ARE LINKED TO A GENFRAL A11TOMATION
SPC 16 DIGITAL COMPUTER VTA AN TNTEPFACF

46678 3 (302327
GENERALJ71D SIN',1LATION TECHNIQIIE FOR TURBOJET ENGINE SYSTEM ANAIYSIS
SELDNFR, K., MIHALOEW, J.R., BLAPA, R.J.
R FORT NO.: NASA-TN-D-6610 TSSUPD PY: NASA, CLEPVLAND, ONTO, USA
FEP. lq72
DVSCRIPTOR S: HEAT ENGINES, AEROSPACE APPLICATIONS Or COMPUTERS,

ANALOGUE COMPUTFP METHODS, SIMULATION, COMPUTER-AIDED ANALYSIS
IDENTIFIERS: GENERALIZED SIMUI,ATION TECHNIQUE, TURBOJET ENGINE

SYSTEM ANALYSIS, PROrULSYON SYSTEM DYNAMICS, CONTROLS RESEARCH,
SCHEMATIC nODEL, BASIC CONSERVATION FQUATTONS, PERFORMANCE
CHARACTERISTICS, NONLINEAR ANALOGUF SIMULATION, ANALOGUE COMPUTER

SFCTION CLASS CODES: C8849, C9980
UNTIPIET CLASS CODES: WMF7AN, XTFAAA
AVATLIAPILITY: NTIS, SPRIN'FIELD, VA. 22151, ISA
A NONLINEAR ANALOG SIM11LATION OF A TURBOJET ENGTN? WAS DEVELOPED.

THE PURPOSF OF THP STUDY WAS TO ESTABLISH SIMULATION TECHNIQUES
APPLTCAPLF TO PROPUsION SYSTEM DYNAMICS AND CONTROLS RESEARCH. A
';CP!1MATic MODFI. WAS D1I VEU FROM A PHYSICAL DESCRIPTION OF A JAN-13
Tll Fr,(,f',' iNGIHE. VASIC CONSEPVATTON FQUATIONS WERF APPLIED TO PACH
COninr v .i ALON(; WITH THErT INDIVID"Al, PERFORMANCE CHARACTrRISTICS TO
DFRIV MATHE.MATICAl, REP'EFSENTATION. TH? S1IuLATION WAS MECHANIZFD ON
'N ,r.;.e. (PUTE, T~I' l IMULATION WAS VERIIERD TN HOTH STIPADY-STATE

Y, A iC: L) 1) S VV COMIARING ANALYTICAL RES"LTS WITH EXPERTENTAL
, ~W'y~. ! '~;"' 'i-,T.- P'FRFORMED AT THF LEWIS RESEARCH CENTER WITH A

rlfT0N, COMPARISON WAS ALSO MADF WITH PERFORMANCE
. ., Q 0, ; ".:; i (; E A. A NU 7 'FAC tlE. . THE COMPARISONS
I f, , 1[; 71J' VA i-.rY OF TPF' SI ILATTON TECNIQUF
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166776 [I73033S0, C7302320
XPI'RIN.NTAL VIRIFTCATTON OF A DTGITAL COMPUTPR SIMULATION METHOD

FOR PREDICTING GAS TURBINE DYNAMIC BEHAI ODR
FAWKE, A.J., SARAVANAKIJTTOO, N..H., HOLMES, f. ; GAS COUNCIL

xvGNG. Pr.S STATION, NVWCASTLP UPON TYNE, ENGLAND
PROC. INST. HRECi. ENG. (GB) VOL.186, PT.27 323-q 1972 CODEW:

PIMLAA
DPSCRIPTORS: GAS TURBINES, TRANSIENT RESPONSE, SIMULATION,

ENGINEERING APPLICATIONS OF COMPUTERS, MECHANICAL ENGINEERING
IDENTIFIERS: EXPERIMENTAL VERIFICATION, DIGITAL COMPUTER SIMULATION

METHOD, GAS TURBINE, DYNAMIC BEHAVIOUR, MATHEMATICAL MODEL, TRANSIENT
RESPONSE, TEST RESULTS, TWIN SPOOL GAS TURBINE ENGINE
SECTION CLASS CODES: B5244, C884Q
UNIPIE) CLASS CODES: TRG.AT, WPIEAN
A EATHEATICAL MODEL WHICH SIMULATES THE TRANSIENT RESPONSE OP A

TWIN-SPOOL GAS TURBINE ENGINE ON A GENERAL PURPOSE DIGITAL COMPUTER IS
DESCRIBED TOGETHER WITH TEST RESULTS VPRIFYING THE SIMULATION (5
REFS)

466770 C7302312
COMPUTER DIAGNOSIS OF THr VW
KAMINSKI, R.N.
INSTRM. TECHNOL. (UISA) VOL. 1Q, NO. q 60-2 SEPT. 1972

CODrN: IRTCA
DESCRIPTORS: SPECIAL PURPOSE COMPUTERS, VEHICLES, AUTOMATIC TEST

EQUIPMENT, COMPUTER ARCHITECTURE, ENGINEERING APPLICATIONS OF
COMPU TP'RS

IDENTIFIERS: SPECIAL PURPOSE COMPUTER, COMPUTER DIAGNOSIS, ENGINE,
.ARDWARF, TEST PROCEDURES, IGNITION PERFORMANCE, ENGINE COMPRESSION
SECT.ON CLSS CODES: C8849, C9840
INIPIED CLASS CODES: WKEZAN, XREAAF

SINC" MID-1971, ALl. VOLKSWAGENS RAVE BEEN EQUIPPED FOR A UNIQUE V
COMPU E DIAGNOSIS, MORE THAN 60 SPPARATE CHECKS TO DPTERMINE TVe
CONDITION uF A CAR HAVE BEEN MADE. EACH OF THESE VWS CONTAIN SENSORS
AND WIRING WHICH ARE CONNECTED TO A SOCKET IN TRE ENGINE COMPARTMENT.
AT THE DEALER:S SERVICE CENTER, AN UMBILICAL CORD WILL TIE THE VW TO A
SPECIAL-PURPOSE COMPUTER AND THE APPROXIMATELY 21-MINUTE CHCKOUT WILL
BEG3N. SYSTEM HARDWARE AND TEST PROCEDURES ARE EXPLAINED IN THIS
ARTICLE (3 REFS)
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4b6764 1i7302803, C7302311
DESIGNING DIGITAL DATA ACQUISITION SYSTEMS
W ESTWICK, J.E.
INSTRUM. TECHNOL. (USA) VOL. 19, NO. 9 45-9 SFPT. 1972

CODEN: IRTCA4
DESCRIPTORS: COMPUTER GRAPHICS, DATA ACQUISITION, AEROSPACE

APPLICATIONS Or COMPUTERS, AEROSPACE ENGTWPS, AEROSPACP TEST
FACILITIES, GAS TURBINES, TESTING

IDENTIFIERS: DESIGNING, DIGITAL DATA ACQUISITION RTSTEMS, COMPETER
HARDWARE, AEROSPACE, INDUSTRIAL GAS TURBINE ENGINE DEVELOPMENT, HIGH
SPEED, DISPLAY, TEST ENGINEER, GRAPHIC, TABULAR FORM, REAL TIME
PERFORMANCE, REAL TIME MONITOR SOFTWARE, SOLID STATE HARDWARE

SFCTION CLASS CODES: C8R49, C81140, BR440
UNIFIEL CLASS CODES: WHEZAN, WGEAAJ, ZLGAAP
DIGITAl DATA ACQUISITION SYSTEM DEVELOPMENT AND DESIGN HAVE BECOME

MORE SOPHISTICATFD WITH THE AVAILABILIT OF SOLID-STATE COMPUTER
HARDWARE AND REAL-TIME MONITOR SOFTWARE. A NEW SYSTEM, FASED ON DESIGN
GUIDELINES REVIEWED IN THIS ARTICLE, AT GM:S DETROIT DIESEL ALLISON
DIVISION SUPPORTS AEROSPACE AND INDUSTRIAL rAS TtTINE FNGINF
DEVELOPMENT PROGRAMS. THE COMPUTER-BASED SYSTEM PROVIDES HIGH SPEED
ACQUISITION OF DATA, DISPLAY OF PEAL-TIME PERFORMANCE TO THE TEST
ERGINFFR ANT) QUICK RETURN OF FINAL PERFORMANCE. RESULTS IN GRAPHIC AND
TAEPLAR FORM

466713 C73022%5
SOLUTION OF DYNArICS OF INDIRECT CONTROL OF SHIP-PROPULSION SETS ON

AN ANALOGUE COrPUTER APPLIED TO THE CKD TYPE 6L 525 II PV MARINE
ENGIN

C?,EC] . HFAVY IND. (CZECHOSLOVAKIA) NO.1 18-25 1972 CODEN:
CZI!IAF

DESCRIPTORS: STABILITY, NON-LINEAR SYSTEMS, CONTROLLERS, ANALOGUE
CO1OP':ER METIUODS, MARINE SYSTEMS, HEAT SYSTEMS, CONTROL ENGINEERING
AIPLICATTONS OF COMPUTERS
!DNq1F iiS: ANALOGUV COMPUTER, MARINE ENGINE, DIESEL ENGINE,

'O(wlNiOl. SYSTrMS, PROPORTIONAL PI.UTS TNT.GRAL, CONTROLLER, PROPELLER,
GENFlATOF, CIeNTRIFUGAL GOVWRNOR, DISTRIBUTi0 Z.AR WITH SLIDE VALVE,
SERVOPISTON, ELASTIC FEEDBACK, DROOP, SHIP PROPULSION SETS, HARMONIC
DISTURBANCES, LOAD STEP CHANGES, CONSTANT SPEED STAPTLISER

SI.CTTON CLASS CODRS: CR8146, C9980, C6620, C6690
UNIT11'J7) CLASS COLTS: WMEKAS, XTMAAH, VEEAAW, VEYAAC
FnT.' ..-.LIABLE AND SAF? OPERATION OF SHIP-PROBLFM SETS WIT4 DIESEL

ENC N ', THE U??4 AVIOUP OF THESF SETS AS CONTROL SYSTEMS RUST RK KNOWNArw, ,. THE YXISTTN6 MFTHODS DO NOT ENABLE THE PROPERTIES OF THESE

r" !i oT nINFD WITH ADEQUATE ACCURACY AND TRE TFSTS TO BE
c,- ", "",N FJIJJS1i'D SETS LEAVING TRW FACTORY. AN ANALOGUE COMPUTFP

.,:. T<, "PTlS NNLINEAR PROPLEM IS OFFERED. A PROPORTIONAL PLUS
l1,iit*iifi. Co ii4OLIlih i2 USFD IN A SYSTEM OF DIESEL EN-INE, GEAR BOX AND

7 . ui GVNLhAT09. THE BEHAVIOUR WAS STUDIED POR STORMY WFATHER

I
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46570 D 7302810, C7301131
NERVA FLIGHT ENGINE CONTROL SYSTEM DESIGN
NORMAN, H.H., PARZIALP, P.A., SALUJA, J.K., SCHFNZ, R.T., JR. :

WESTINGHOUSE ELECTRIC CORP., SACRAMENTO, CALIF., USA
NUCL. TECHNOL. (USA) VOL.15, 30.3 447-54 1972 CODER: NUTTBB
DESCRIPTORS: AEROSPACE PROPULSION, AUTOMATIC CONTROL APPLICATIONS,

NUCLEAR POWER, NUCLEAR SYSTEES, AEROSPACE CONTROL
IDENTIFIERS: RiTA FLIGHT ENGINE CONTROL SYSTEM DESIGN, NUCLEAR

ROCKET ENGINE, MULTILOOP CLASSICAL CONTROLS DESIGN APPROACH, HIGH
DEGREE OF COUPLING, MULTIYARIABLE NATURE, SYSTIM MODEL LINEARIZATION,
SYSTEM SIMPLIFICATION, QUADRATIC OPTIMAL CONTROL DESIGN, TRANSIENT
PERFORMANCE, DIGITAL IMPLEMENTATION

SECTION CLASS CODES: C7854, B4760
UNIFIED CLASS CODES: VHKGAA, ZLKAAM
MODERN CONTROL SYSTEM THEORY HAS BREN APPLIED TO THE DPSTGN OF THE

CONTROL SISTER FOR THE NRRVA NUCLEAR ROCKET ENGINE. MULTrLOOP
CLASSICAl. CONTROLS DESIGN APPROACH HAS BEEN USED PREVIOUSLY TV THE
ENGIN. TEST PROGRAM. THE CONFIGURATION AND OPERATION OF THE RNGTN
SISTER WITH THU RESULTING HIGH DEGREE OF COUPLING AND THE
MULT7VAR7ASLP NATURE OF THP SYSTEM ISTABLISHEPS A NEED FOR MODERN
CONTROL TECHNIOUES WITH CONSIDERABLE ADVANTAGES OVER CLASSICAL
METHODS. THE DESIGN PROCEDURE CONSTSTS OF SYSTEM MODEL LTNRARIZATION,
SYSTER SIMPLIFICATION, AND THE QUADRATIC OPTIMAL CONTROL DESIGN.
TRANSIENT PERFORMANCE RESULTS HAVE BEEN OBTAINED FROM DIGITAL
IMPLEMENTATION OF THE CONTROL SYSTEM

465689 C7301114
DIGITAL CONTROL OF AN INTERNAL COMBUSTION ENGINE: THE INTERFACE

DESIGN PROCESS
NICHOLS, J.A., ALLAN, J.J., III ; MCDONNELL DOUGLAS CORP.,

HUNTINGTON BEACH, CALIF., USA
; US DEPT. COMMrNCE, IEEE
PROCFEDINGS OF THE TECHNICAL CONFERENCE :ISLANDS OF APPLICATION:

157-65 1972
0-13 JUNE lq72 US DEPT. COMMERCE, IEE TOKYO, JAPAN
1I1PL: IMP.P NFW YORK, USA
DYSCRIPTORS: INTERNAL COMBUSTION ENGINES, DIGITAL CONTROL
7DF14TIFIERS: )IGJTAL CONTROL, INTERNAL COMBUSTION ENGINE, INTERFACE

DYSIGN PIOCESS, POV1 OUTPUT, FUEL CONSUMPTION, OPWRATING TYMPPRATUR.S
EXHAUST EMYSSIONS
SECTION CLASS CODES: C781, C8846, C8849
UNIFIFD CLASS CODES: VMRCAD, UMPKAS, MP.ZAN
A DIGITALLY CONTROLLED TEST BED FOR INTERNAL COMBUSTION ENGINES HAS

BEEN BUILT AND TESTED. THE PURPOSE OF THE WORK, HOWEVER, WAS TO
EXAMINE THE INTERFACE DESIGN PROCFSS. TH? INTERFACE DESIGN PROCESS IS
DEVELOPED IN GENERIC AND THEN SPECIFIC TERMS. THE DEVELOPMENT OF THE
IC ENGINF TEST BED FACILITY IS THEN DESCRIBED AS AN EXAMPLE OF THE
METHOD. SPECIFIC RESULTS ARE GIVEN FOR TE. PARTICULAR APPLICATION, AND
THt GEWERAL APPROACH IS EVALUATED (1 REFS)
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I.6%61.Q ('7301071

THROET7CAL DESIGN OF AN ADAPTIV? CONTROLLER FOR AN T.C. EN,-INE
GILL, K.?., "ARLAND, G.E., SCRNARZFWBACM, J.
CONTP. AND 7NSTRUM. (GB) VOL.4, NO.9 S0-3 OCT. 1972 CODEN:

CTLIAW
DISCRIPTONS: HrAT ENGINES, ANALOGUE COMPUTER MITH0DS, AnAPTIVR

CONTROL
IDENTIFIERS: ANALOGUE COMPUTER, THEORETICAL DESIGN, ADAPTIVE

CONTROLLER, INTFRNAL COMBUSTION ENGINE, SPEED CONTROL
SECTION CLASS CODES: C7851, C6660, C9980, C8846
UNIFIED CLASS CODES: VMKCAD, VENAAG, XTMAAH, WMEWAS
AN I.C. ENGINF-SPEED CONTROL SYSTEM HAS BPEN INVRSTIGATPD

THEORETICALLY ON AN ANALOGIIE COMPUTER TO DETERMINE THE DEGREE OF
IMPROVEMENT IN EXISTING SPFED-CONTROL SYSTEMS TEAT CAN BE OBTAINED BY
USING ADAPTIVE TECRNTQUES (3 REPS)

465648 C7301073
CVMrITR CONTROL FO IC FNGINES DEVELOPMENT
BLOXHAM, R.D., JONES, T.F., MDRGATROYD, W., VING, R.P.
CT'AX',r. MECH, rNG. (GB) VOL.9, NO.9 58-61 OCT. 1972 CODEN:

CHRGA F
DESCRTPTORS: 1EAT .NGINPS, CONTROL NGINERING APPLICATIONS OF

COM ITTR S
IDINTIrIPRS: INTERNAL COMPI)STION .NTNFS, REAL TIME COMPtIT7NG,

COHMPTPR CONTROL., D.VRI.OPMNT, OPTTJUM EQUrPEmNT, PROGRAMMING, TEST
FACILITY, ENVIRONMENTAL STUDIES, CYCLIC ?LUCTIVATIONS, PERKINS
PROTAICTION DIESEL ENGINE

SFCTION CLASS CODES: C7851, C8816, C8819
UNIFIED CLASS CODES: WMKCAD, WMEKAS, WMEZAN
DEVFLOPMEVT OF THE OPTIMUM EQUIPMENT AND PROGRAMMING NECESSARY FOR A

VFSATILF COMPUTFR-CONTROLLED IC INGINES TEST FACILITY HAS BEEN
CARRTET OUT IN TIE MECHANICAL ENGINEERING DEPARTMENT AT IMPNRICAL
COLLEGE, LONDON. ENVIRONMENTAL STUDIES OF A WIDELY VARYING NATURE HAVE
BEEN TEE PRIMARY OBJECTIVE AND THE FACILITY HAS ENORMOUS POTENTIAL FOR
(ENKRAL ENGINE RESEARCH PARTICULARLY IN THE DEVELOPMENT STAGES OF
PRODUCTION ENGINES. THE OVERALL PERFORMANCE OF THIS PROTOTYPE
ALL-DIGITAL CONTROL AND ANALYSIS SYSTEM HAS ALREADY SHOWN TIME SAVINGS
O0 10:1 IN PRE-PRODUCTION TESTING FOR OWE MOTOR MANUFACTURER. THE
GENkRA . AIMS OF THE PROJECT ARE TWOFOLD: (I) TO DEMONSTRATE THE lOSE OF
COMPIITER. IN ENGINF EVVEYLOPRRNT0 (I) TO PROVIDE THE BASIC EACTLITIRS
IEQIfIjtYD pOR SOPHISTICATED EXPERIMENTS ASSOCIATED WITH ENGINES
RP.SFA)CH AND TO DEMONSTRATE THE POTENTIAL OP REAL-TIME COMPUTING IN
THIS CONNECTION. THE FIRST DEMONSTRATION OF THIS KIND, RELATED TO
dlCI.: c I.rUCTI1ATIONS ON A PERKINS PRODUCTION DIESEL ENGINE, IS

I
I
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455590 C7225i377
A PLUIDIC SENSOR FOR CLOSED LOOP ENGINE ACCELERATION CONTROL
WETEL, A.3., ARNETT, S.E., HIGH, R.
FLUID. 0. (USA) VOL.o, NO.2 68-79 APRIL 1972 CODEN: FLOUA2
DESCRIPTORS: HEAT ENGINES, ACCELERATION CONTROL, FLUIDICS,

NONELECTRIC SENSING DEVICES, CONTROL ENGIzER ING APPLICATIONS OF
COMPUTERS

IDENTIFIRRS: FLUIDIC SENSOR. CLOSED LOOP, ENGINE ACCELERATION
CONTROL, HYBRID CONTROLLER, COMPUTER, PuL CONTROL, TURSO GAS
GENERATOR ENGINES

SECTION CLASS CODES: C7551, C7322, C7422, C8825
AN ANALYTICAL AND DEMONSTRATION PROGRAM WAS CONDUCTED TO F.VAL.UATR

THF. APPLICABILITY OF A UNIQUE ACCELRRATI'ON PARAMETER FOR TUF9O-GAS
GENERATOR ENGINES. THIS PARAMETER IS THE PNGINF ATRFIOW GENERALIZED TO
THE COMPRESSOR DISCHARGE STATION. CONTROL-ENGINE TESTS WERE CONDUCTED
USING A HYBRID CONTROL SYSTEM AND A Ja85-CE-7 ENGINE. THE HYBRID
CONTROLLER CONSISTED OF FLUIDIC AND ELECTRONIC SENSORS, THE AFAPL IBM
1800 COMPUTER AND AN ELECTRONYDROMECANICAL FUEL CONTROL. IN THIS
PAPER THE FINDINGS OF THE PROGRAM, WITH PARTICULAR EMPHASIS ON TEE
FEATURES OF A FLUIDIC SENSOR WHICH WAS USED TO MEASURF THE PARAMETER,
AND ThE CONTROL PROGRAMMING FLEXIBILITY AVAILABLE WITH THE IBM 1800
ARE DISCUSSED

447278 C72242cS
REMOTE TEST SITE COMPUTATION OF COMPLFX ENGINE INLET DYNAMIC

PARAMETERS USING AN ANALOG COMPUTEP
SPTTH, F.L., FLEPTWOOD, P.M. ; MCDONNPLL AIRCRAFT CO., ST. T.011TS,

MO., tlSA
ISA TRANS. (USA) VOL.11, NO.1 S6-64 1q72 CODEN: ISATAZ
DESCRIPTORS: AFROSPACP APPLICATIONS OF COMPUTERS, REAL T14E SYSTEMS,

ANALOGUE COMPUTEP METHODS, HEAT ENGINES
IDENTIFIERS: REAL TIME COMPUTATION, DISPLAY, ANALOGUE COMPUTER,

REMOTE TEST SITE COMPUTATION, COMPLEX ENGINE INLET DYNAMIC PARAMETERS,
DYNAMIC PRESSURE DATA SIGNALS, INTEGRATED CIRCUIT OPERATIONAL
AMPLIFIERS, PRATT AND WHITNEY ENGIVE PARAMETERS, HARDWARE,
COMPUTATIONAL CIRCUITRY, FLAGGING PULSES, DIGITTZATION, COMPUTER
ANALYSIS

SECTION CLASS CODES: C8829, C999,0
A SYS EM TO PROVIDE REAL-TTME COMPUTATION AND DISPLAY OF COMPLEX

ENGINE INLET DISTORTION PARAMETERS, COMPUTED FROM A LARGE NUMBER OF
DYNAMIC PRESSURE DATA SIGNALS, WAS SUCCESSFULLY IMPLEMENTED USING
INTEGRATED CIRCUIT OPERATIONAL AMPLIFIERS AS THE PRIMARY ANALOGUE
COMPUTATIONAL ELEMENTS. PRATT AND NITNEY RNGINE PARAMETERS ARE SHOWN
AND HARDWARE DIAGRAMS OF THE COMPUTATIONAL CIRCUITRY ARE EXPLAINED.
ALSO SHOWN IS HOW THE SYSTEM PROVIDED FLAGGING PULSES TO THE RAW DATA
TAPES FOR SUBSEQUENT DIGITIZATION AND COMPUTER ANALYSIS OF :WORST
CASF: DATA, WITH RESULTANT IMPROVEMENT IN TEST DATA AT SIGNIFTCANT
SAVI .S IN TIMP AND MONEY (4 ARES)

154 (A-43 of A-203)



NAEC- 142-119

F?1e13, COPR. by I.E.!. tser 24 Paqe 3R -. tea 70 of 126;

446709 C722363S
TBE VIBRATION OF ENGINE CRANKSHAFTS-A PAST NUMERICAL SOLUTION
CRAVEN, A.M., HOLMES, R. ; UNITV. SUSSEX, BRIGHTON, ENGLAND
INT. J. NUMER. METH. ENG. fGB) VOL. 5, NO. 1 17-24 SFPT.-.OCT.

1972 CODER: IJNMBH
DESCRIPTORS: NJMERICAL METHODS, PHYSICS
IDENTIFIERS: VIBRATION, ENGINE CRANKSHAFTS, FAST NUMIRPTCAL SOLUTION,

DYNAMICAL EOUATIONS, NOTION, CLEARANCE TOLERANCE, BEARING, MINIMUM
FILM THICKNESS, CLEARANCE TOLERANCE, COMPUTER TIME

SECTION CLASS CODES: C8240
THIS PAPER DESCRIBES A VERY FAST NUMFRICAL METHOD FOR SOLVING THE

FULL DYNAMICAL EQUATIONS GOVERNING THE MOTION OF THE CRANKSHAFT AND,
AS AN PXAMPLE, T11E METHOD IS USED TO CALCULATe THE EFFECT OF CLEARANCE
TOLERANCE ON TIE PERFORMANCE OF A TYPICAL BEARING. IT WAS FOUND THAT
THE MINIMUM FILM THICKNESS IS NOT GREATLY AFFECTED BY TRE CLEARANCE
TOLERANCE, SUGGESTING THAT A FAIR DEGREE OF VARIATION Or CLEARANCE CAN
BE ALLOWED (3 REPS)

43691S C7222538
TUPIRINE TOROUE COMPUTER
PATENT NO.: UK 1266262 ASSIGNEES: BENDIX CORP. FILED: 20 MARCH

1970
ORIGINAL PATENT APPL. NO.: USA 810668
PRIORITY DATE: 26 MAR 1969
8 MARCH 1972
D-SCRIPTORS: ENGINEERING APPLICATIONS OF COMPUTERS, TURBINES, TORQUE.

MEAStIREMENT, AEROSPACE APPLICATIONS OF COMPUTERS, SPECIAL PURPOSE
COMPUTTERS

IDENTIFIERS: TURBINE TORQUE COMPUTER, HELICOPTERS, RrSERVE
CAPABILITY, STATIC PRESSURE, AMBIENT TEMPERATURE SIGNALS, ADJUSTMENT
DEVICE, ENGINE CHARACTERISTICS, COMPENSATE,

SYCTION CLASS CODES: C9650, C8829
A 'rURPINE TORQUE COMPUTPR IS DISCLOSED FOR FELICOPTERS. IT COMPUTE.S

T.F RSFRVF CAPABILITY OF THE TURBINE BY OPERATING ON STATIC PRESSURE
AND AMPIFNT IEMPERATURE SIGNALS, TO PRODUCIR A SIGNAL CORR.SPONDING TO
RHAT-T) TOQIJE AT THAT PRESSURE AND TEMPERATURE. OPERATING ON THIS
SIGNAL AND A SIGNAL CORRESPONDING TO THE TORQUE OUTPUT OF THR. TURBINE,
IT PRODUJC.S A SIGNAL CORRESPONDING TO PERCENTAGV MAXIMUM RATED TORQUP
BEING PRODITCED BY THE ENGINE. PREFERABLY A SUBNORMAL ADJUSTMENT DEVICE
IS CONNFCTFD FTUEEN THE TWO PARTS OF THE COMPUTER FOR ADJUSTING TH?
RATFD TORQUE SIGNAL TO COMPENSATE FOR SUB-NORMAL ENGINE
CHI. PACi riiISTICS

1.55 (A-144 of A-203)
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436519 A7258940l, C7222131
AN ANALYSIS OF EACH "GINE CYCLE USTING A DIGITAL ELECTRONIC COMPUTER
HIGASHINO, I., YOSPIMURA, K. : OSAKA CITY UNITY., JAPAN
MEN. FAC. EnG. OSAKA CITY UNIV. (JAPAN) VOL.12 25-37 DEC. 1971

CODEN: MFEOAR
DESCRIPTORS: COMBUSTION, COMPUTER APPLICATIONS, HEAT ENGINES,

ENGINEERING APPLICATIONS OF COMPUTERS, &*ALOGUE-DIGITAL CONVERSION
IDENTIFIERS: A/D CONVERTORS, DIGITAL ELECTRONIC COMPUTER, DIGITAL

DATA PROCESSING DEVICE, INSTANTANEOUS CHARACTERISTIC VALUES,
COMBUSTION, CYLINDER PRESSURE, INTERNAL COMBUSTION ENGINE, GAS
CONDITION, POWER UP, EXHAUST GAS CLEANING, CYCLE SIMULATION, ANALOGffE
DATA RFCORDER

SFCTION CLASS CODES: A0400, C882q, A0240
THr COMBUSTION IN A CYLINDER OF AN INTERNAL COMBUSTION ENGINE IS

COMPLETED IN A VERY SHORT TIME, AND ALSO VARIOUSLY INFLUENCED BY MANY
FACTORS. IN VIEW Of TEE PACT THAT COMBUSTION CHANGES CYCLE TO CYCLE,
IT IS VERY DIFFICULT IN TECHNIQUE TO KNOW TEE GAS CONDITION IN A
CYLINDER DIRECTLY. BUT IT IS ESSENTIALLY NECESSARY TO ANALYZF AND
ESTIMATE A COMBUSTION CONDITION CYCLE TO CYCLE IN ORDER TO SOLVE THE
PROBLFM OF POWER UP OR EXHAUST GAS CLEANING. IN OTHER HAND, FOR
ANALYZING A COmPUSTION CONDITION, PROC.DURP OF CYCLE SIMULATION IS
USED. IN THIS CASE, IT IS NOT EASY TO ESTIMATE HEAT RELEASE RATE OF A
PRE-MIXTURE ENGINE IN COMPARISON WITH A FUEL INJECTION ENGINE. IN THIS
PAPIR, IN ORDEP TO ANALYZE AND ESTIMATE A COMBUSTION, THE PRESSURE
VALUE IN A CYLINDER, WHICH CAN BE MEASURED RELATIVELY EASILY AS AN
INSTANTANEOUS VALUE, IS MEASURED WITH USE OF AN ANALOGUE DATA RECORDER
AND ITS DATA IS TRANSFORMED TO DIGITAL DATA BY A-D CONVERTOR. AFTER
THIS PROCEDURE BY USING A DIGITAL ELECTRONIC COMPUTER AND THIS DIGITAL
PRtSSURF DATA, SOME CHARACTERISTIC VALUES OF COMBUSTION ARE CALCULATED
AT EACH POINT OF A SHALL CRANK ANGLE INTWRVAL, FOR EXAMPLF, THE
POLYTRUPIC EXI'ONENT, THE RATE OF PRESSURE INCRRASE, THE RATE OF
CYLINDEN VOLUME CHANGE, THE GAS TEMPERATUIP, THE SPECIFIC HEAT RATIO
AND THE HATF OF GAS HEATING. AND THEN THE MEAN EFFECTIVE PRESSURE AND
THE TOTAL HEAT RELEASE ARE CALCULATED (1 REFS)
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43'8.441 C722093P
FNGINP S PEEkD AND C L fTCH, SYNCIINONT?1NG roNTROL~s T pCT1. 1!r) 0C,

TRANSMISSION CONTROLS
NUMA7ZAMA, A., ITO, o.
PATENT NO.: VISA 364S366 A! S1(NFPS: WIPPOWDNF0, K.K. F'ILED: I

JuNE 3970
ORIGINAL PATENT APPL. NO.: JAPAN 4/L43811-
PRIORITY DATE: -3 JIUN 1969
29 FyB. 1972
DESCRIPTORS: SPEEr, CONTROL, ROAD TRAFFIC, LOGTC CIRCUITS, DIGITAL

CIRCUITS, C113TCHFS
IDENTIFIERS: ENGINI? SPE1FD AND CtUTC? SYNCHRONIZING CONTROL,

TRANSMISSION CONTROLS, ELECTRONIC CON'PROL SYSTEM, GEAR SHIPTS,
SYCHRONOUS CLUTCH SHAFT SPEEDS, PRFSHIFT PREDTCTIVE COMPUTER, DIGTTAL,
LOGIC CIRCOITRY

SFCTION CLASS CODES. C74161, C7322
AN ELECTRONIC (-ON'P'ROL SYST'r. FOR A CLUTCHi LOCAT1PD BETWEEN AN ENGINE

AND A VARIABLE RATIO TRANSMISSION TNCLUDYS KFANS TO DPTRCT THE SPEED
OF THE Iir~lIT AND OUTPUT CLUfTC! SHAFTS, AND TO C-ONfUK)I T11lE EINGINE SPEED
Bbp?(pu 1, NC DUhIR F&H SRI FTS SO0IV lA T T11F CLU-TC1 W ILI, FWGAfl AT
5SYN ( t 4 ()4 00.; C i. 1)TC i H A PT 'qPP1)'. A 11 !I JOT. PRSHTVT PRRTTC'T7V?
Cot1plllII mei nAN!; IS !-, E 11:l I (70 '!.1 P A TIf WTII spyETAL DIrNlAL LOGIC
C300CII 'RjY Ah I'4S1IF HPL~1I ARLY AND) 0i'1TYMIJ4 (,PKRA1'TON

i43r,--22 C722(CE14
?L!1ITC c-OVE1RNO!R SYSTr

PI A 14 T VU .: UK ?26641!) AS3-.iGNF'S: BFN0TX CORP. FILPD: 7 MARCH
1969

OCIPIGNAL PATENT API"'. NO..' USA 712q76~

PNGT DATE:' 14MA 16

1C-PS -o tThNjRh-- S FLUIDICS, ! Ir.ITAL CIRCUlITS, CONTROT.LFRS
IDNilI: l4VC GOVERNOR SYSTEM f COXTROLLING, FLUID PULSF

0CNIRATORS, TRAIN PULSRS, YNGINFE S"FFD, FLIiDIC CIRCUITRY, FLUID PULSE
Rb-cA SbH-NAL, FRi;QU'F-ACY

Sh lION0 CLASS C0i:;C73221 C-14 10
DO.1CLO! F,, A -, ysi t'm FOR CONTROLLING THP SPRED Or AN EPNGINE. IT

?MPLoYS F1,11 T) PUlL!: NRAOISPINFZ)SS HAVING A FREQ0UPICY
REV F SU T7 4 G TffF SI'EE1D OF TPHR 1WNrT4, AND) FIITT R TRAIN PUILSFS FOR

,,t'! SI m~:~ jj4Vr' N) zPr?) VALJ1. THY P101.5f! TRAINS ARV 1pED TO
~~~ .A ) ('! IT~ ~tI lY i "()flPC 1 N(G A >1% FRRO STGNZ~EH~~ 1,AL HAVING AjW Il hE) 14 A IJ Ips WIlp! JPP FUOH TrwAt, AMP WH IH COnTIROL THP
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424526 C7219772
PRACTICAL APPLTCATION OF CONPUTERS TO AUTOEOTIVE ENGINE BEARING

DESIGN
SPIKES, R.H., PIRAUET, JP.
END NNG. MATER. AND DES. (GB) TOL.1S, NO.6 1193-6 JUNE 1972

CODEN: ENADA3
DESCRIPTORS: ENGINEERING APPLICATIONS OF COMPUTERS, COMPUTVR-AIDPD

DESIGN
IDENTIFIERS: COMPUTERS, AUTOMOTIVE ENGINE BEARING DESIGN,

LUBRICATTON, HTDRODYNARIC PrRFORMANCE OP TRW OIL, PIG END 8RARING
SECTION CLASS CODES: C8829
DtSCRIBES HOW THE CONPUTER MAY BE "lSED IN CALCULATIONS CONCERNING

THE LUBRICATION SYSTEM AND HYDRODYNAMIC PERFORMANCE OF THE OIL IN A
BIG END BEARING (7 REPS)

14214278 A7248636, 87225961, C7219502
PROCEEDINGS OF THE 17TH INTERNATIONAL ISA AEROSPACE INSTRUMENTATION

SYMPOSIUM
; INSTRUMENT SOC. AMERICA
STD FOOK NO.: 87664 151 0
1971
10-12 MAY 1Q71 INSTRUMENT SOC. AMERICA LAS VEGAS, NET., liSA
PUdBI: INSTRUMENT SOC. AMERICA PITSBIURGH, PA., USA
DESCRIPTORS: SPACE VEHICLES INSTRUMENTATION, COMPUTER APPLICATIONS,

AEROSPACE INSTRUMENTATION, AEROSPACE APPLICATIONS OF COMPUTERS,
ArROS ! ACE

IDPNTIPIERSI AFROSPACE INSTROMENTATTON, ENVTRONMENTAL INSTRUMENTATI-
ON, AEROSPACE COMPUTER APPLICATIONS, ENGINE TESTING, OPTICAL
INSTRUMEWTATION, WIND TUNNIEL, TE'LEETRY, SURFACE VEHICLE
INSTRUMENTATION, DATA PROCESSING, DISPLAY, MEASUREMENT TECRNIQUES, IN
FLIGHT INSTRUMENTATION

SECTION CLASS CODES: A2050, 83620, C8812
THE FOLLOWING TOPICS WERE DFALT WITH: ENVIRONMENTAL INSTRUMENTATION:

AEROSPACE CONPUTER APPLICATIONS; IN-PLIGHT INSTRUMENTATION; ENGINE
TFSTING; OPTICAL INSTRUMENTATION; WIND TUNNEL; TELEMETRY; SURFACE
VEHICLE INSTRUMENTATION; DATA PROCESSING AND DISPLAY; ADVANCES IN
MEASUREMENT TECHNIQUES AND DEVICES. INDIVIDUAL PAPERS WITHIN THESUBJECT SCOPE OF THIS JOURNAL WILL BE ABSTRACTED IN THIS OR A
SUBSEQUENT ISSUE
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4212s~774 -130flq
DIGITAL DATA RPDIICTION METHODS FOR AIRCRAFT FNCINF N('TS? ANALY!II5
MCNEIL-L, H. ;RFHiSSFL?FP P07iYTFCH. INSqT. CONNFCTTCI)T, HARTFORD,

USA
SOUND AND VIPP. (UISA) VOT..6, N0(.4 26-9 AlPT. 1972 COnrwN

SOy IA J
DESCRIPTORS: ACOUSTIC NOISE, SONIC MAS9RPfNT
IDENTIFIERS: DIGITAL DATA REDUCTION MLPTilOPS, AIRCRAFT ENGINE NOISE

ANALYSIS, ANALOGUE ELECTRONIC ANALYSFRS, ANALYSIS TIME, PAN NOISE

SECTION CLASS CODES: B3610
DIGITAL DATA ]REVICTIOR METHODS FOR ANAJ.Y7Y"NG AIRCRAFT' FNGINE NOISE

CHARACTBISTICS ARF DISCtSSY?D. rT-i' APP R (-Ar: 1S SUPERTOR TO THOSP
EMlPLOYING~ ANALOC ELECTRONIC ANA'LY2?eRS :~EOF RFDlICED ANALYSIS
TIMF, LOWER~ COST, AND IMPROYVl) T&flF OAT(L. !*X RANGT' RESULTING FROM THP
ANALYTICAL TECHtJIQt7E STA41DA~F<t'AT1014 THAT ; POSSIPLF. NALYSTS OF A
kAR NOISE SPECTROMf EX EilPL I YJPS A PP I CAT10N UP THIE DICITAL DATA
HYD"CTION flFTBOD (2 RFFS

410013 ('7 217 13
C 02, JTi' AlPFI) 1i SI G K~ 17NTI OL A Vtj G~A S FXCHAN;J !N 7NTERNAL
LO~il"T~NG 1CF14 TN 1.Y,1V (~tt 1ii90F I.TI A V I DPO DISPLAY

SYRBiE, P5.

,:Th) POCX No. i fi 3i31l
JNT7;K,,,'-A T-, TNTFiNATCNA. ' ?, E. 3 WITH FXH*HPITION FOR INSTRUMENTS

14.-2h ()(' 1101 'INTP~hNA DU55P1.DOTP, GE)PMARY
~ L~;'~: .L<INU1CVf bLA6; lv! NII ,,( F G19)"AN r

b F "fiPTl '4; cfl i *T I[I E XWr. T;N1 4,, FE T FN4GTNPS, ENGINFI*ING
At'lJrf~licf.~ C,* "- oY P r YTK tNMC SYSTFMS

1:6' I Fik4!; YO9 s SPR U', t ENCINF, YA N P5ACHIKE DIALOGUE, COPIP1ITER
AIDYI) Fs (4N, CONTP('L ANT) GA.,'~iJ(~ INIRNAL CONHIJSTTON, rNGINE
CL)N'fUL. 071'iPlMIATION * VIflO nl Pj py

'.C.CN CLAS. OE C66,29, C75i51, CPP2S

TIH' PUTTING I NTO 51:1ECT 0l? TJIW PPMANDS RIADEF ON T14F DEISIGNP* OF
p-mCl"'s lip P DS ORN tANY ~~:PS AR OPTI-ilM SROLUTION CAN ONLY BF

41,7CTTO N 017?! k~T P.THI~S TN T11RN DPMANDS TIMP ART)
MON f. ''1T FAti AE0 ~J THE 501111,0N1 TWO PROGRAMS WIERF

s;-VY wil '0i~ h'rl((L AN GAS EXCHANGE OF THE FOUR-.STROKF
i-12YIZ)i Hr MEAN '; A VTDko DISPLAY CONNECTED WIT13 THE

JA.: L~ (~~' SPOVP4 IN DETAIL ON THP BASIS OF



NAEC-92-139
?IP.13, COPE. by I.P.F. User 2t4L Paae 43 (Ttem 79 of 126)

I097q41 A72dfH63h, I722'161, C721690'
IROCPEDINGS OF THP 17TR INTERNATIONAL, ISA APROSPAC. INSTRIPMNTATION

SYMPOSIUM

; INSTRIIMRNT SOC. AMERICA
STD BOOK NO.: 87664 1Li 0
1971
10-12 MAY 1971 INSTURFNT SOC. AMERICA LAS VEGAS, NEY., USA
PUBL: INSTRUMENT SOC. AMERICA PITSPURGH, PA., USA
DESCRIPTORS: SPACE VEHICLES INSTRUMENTATION, COMPUTER APPLICATIONS,

AEROSPACE INSTRUMENTATION, AEROSPACE APPLICATIONS OF COMPUTERS,
AEROSI-ACE

IDENTIFIERS: AEROSPACE INSTRUMENTATION, ENVIRONMENTAL INSTRUMENTATI-
ON, ..RPOSPACE COMPUTER APPLICATIONS, ENGTNP TESTING, OPTICAL
INSTRIFENTATION, WIND TUNNEL, TELEMETRY, SURFACE VEHICLE
INSTRUMENTATION, DATA PROCESSING, DISPLAY, MEASUREMENT TECHNIQUES, IN
FLIGHT INSTR UMENTATION

SECTION CLASS CODES: A2050, B3620, C8812
TPE POI.LTOWING TOPICS WER. DEALT WITH: ErVIRONMENTAL TNSTRUMENTATTON:

AEROSPACE COMPUTER APPLICATIONS; TN-FITGRT INSTRUMENTATION; ENGINE
TESTING; OPTICAL INSTRUMENTATIOnv WIND TUNNEL : TELEMETRY; SURFACE
VFHICII* TNSTRUqFTATTON; DATA PROCESSTN(, AND DISPLAY: ADVANCES TN
rEAStIRPMrNT TECHNIQtS AND DEVICES. INDIVIDIAL PAPERS WITHIN THE
SUBJECT SCOPE OF THIS JOllRNAL WILL BE ABSTRACTED IN THIS OR A
SUBSPOUFNT ISSUE

396731 C7213411
AIRCRAFT JET FNGINF FUEL CONTROL
PATENT NO.: "IF 1256666 ASSIGNEES: BODENSFEWFRK GERATF-TECHNTK

GRH FILED: 19 MARC" 1970
ORIGINAl PATENT APPI. NO.: GERMANY P1920002.3

PRIORITY DATE: 19 APR 1969
1S DEC. 1971
DESCRIFTORS: HEAT SYSTEMS, TURBINES, FLOW CONTROl., TEMPERATUREP

CONTROL, CONTROl. ENGINEERING APPLICATIONS OF COMPUTERS, AIRCRAFT,
AEROSPACP APPLICATIONS OF COMPUTERS

IDENTIFIERS: AIRCRAFT JET ENGINE FUEL CONTROL, THROTTLE LEVER,
:TRIMMTN(;: LEVFR, ADJUSTING, FUEl. SUPPLY, REGULATE TURBINE GAS
TYMPEHATIRr, COMPUTFIN, ENGINE OPERATING CODITIONaS, AIRCRAFT ALTITUDE
DEVIATIONS

SECTION CLASS CODES: C7rir1, C7323, C882;, C7326
DISCLOsrS A FUEL CONTROL SYSTEM UTTLISING A MAIN THROTTLE LEVER,

ALSO A :TRIMMINC: LEVER FOR ADJUSTING THE FUEL SUPPLY TO REGULATE
TURRIN? GAS TEMPERATURE. THE OPTIMUM TEMPERATURE OR TRIMMING LEVER
SETTING IS DETERMINED BY A COMPUTER ACCOUNTING FOR ENGINE OPERATING
CONDITIONS AND AIRCRAFT ALTITIDF DEVIATIONS PROM THE OPTIMUM, BEING
INDTCATFD P LAMPS, T.TC
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385127 C721140'
E.NGINP FUEL CONTROL
PATENT NO.: TIN 1258392 ASS7GNEES: ROLLS-ROYCE LTD. FILED: 23

DEC. 1968
ORIGINAL PATENT APPL. NO.: UK 59029/67
PRIORITY DATE: 29 DEC 1967
30 DEC. 1971
DESCRIPTORS: AIRCRAFT, AEROSPACE CONTROL, AEROSPACE APPLICATIONS OF

COMPUTERS, CLOSED LOOP 6YSTEMS, MTNIMI7ATION, CONTROL ENGINOERING
APPLICATIONS OF COMPUTFRS

21DINTlPlFtAt NWc TWI I F UiR?, CONTHIro COM PUTR , P TWRTNNr, PUt? PT.
EW- kHERENT, AIRCRAFT, CLOSED LOOP .ITY.TRM
SECTION CLASS CODES: (-757S, C8829, CAR2*

DESCRIRFS A SYSTEM USING A COMPUTER ETC,, FOR MINIMISING TOTAL FUEL
REQUIREMENT OF ENGINES LOCATED TOWARD-, OPPOSITE SIDES OF AN AIRCRAFT
ETC. COURSE DIRECTION AND SPEED ARE MAINTAINED PY A CLOSED-LOOP SYSTEM
ADAPTED FOR VARYING RESPECTIVE ENGINE FUEL SUPPLIES IN OPPOSITE SENSES
TO OBTAIN MAXIMUM OVERALL EFFICIENCY PTC., AS INDICATED BY
ACCELERATION OF TEE AIRCRAFT, PARTICLARLY IN A C..;F WPER. THE ENGINE
EFFICIENCIPS ARE DIFFFRENT

375770 C721 03r5
THF Cvc SrAR-100 A LACEE SCAL,. NETWORK ORTENTED COMPUTER SYSTF.I
HOLLAND, S.A., PURCELL, C.J. ; CONTROL DATA CORP., MINNEAPOLIS,

MINN., USA
IEF.EF

5TH ANNUAL 1471 IEEE INTFRTTONAIt CO"PUTER SOCIFTY COWPFRENCE ON
11!PPWAHF, SOPTWAPP, FIRMWARF AND TRADR-OrPS (DIGOSTS) 55-6 1971

22-24 SP 1971 IEE BOSTON, MASS., !ISA
PIRTiL* IvFE Nwr YOl ,, lUSA

DFSCRIPTORS: GNEERAL PURPOSP C:'MPITPERS
Ir) NTIFIERS: CDC STAR 100, RETWORK ORIENTED COMPTITER SYSTEM,

COM iITFF SYSTFM, COMP'UTING ENGINE, DISTRIBUTED NETWORK, ARCqITECTRAL
S CTION CLASS CODES: C9610
AN EXT}iPEELY LARGE AND POWERFUL, COMPUTER SYSTFM HAS BEEN DEVELOPED

FY CONTPOL DATA CORPORATION fTHF STAR-1001 FOR THE USE AS A LARGE
COMPUTIPNG ENGI'IF AT THE CENTFR OF A DTSTRIBUTED NETWORK OF OTHER
COMPTITINC SYSTEPS. TPIS PAPER OUTLINES SOME OF THE SALIENT FEATURES OF
THE -TAR-100 SYSTEM AS WELL AS SOME CONSIDFRATIONS FOR THP US OF THIS
SYS'TF" I" ITS INTFNDrD FNVTPONMENT

i
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364901 C7207316
RECENT DEVELOPMENT OF SHIPBOARD SUPER-AUTOMATION
IMAMURA, H.
3JAU (JAPAN) VOL.4, NO.4 38-48 1971
DESCRIPTORS: MARINE SYSTEMS, CONTROL ENGINEERING APPLICATION OF

COMPUTERS
IDRNTIPIRRSt GENERAL PURPOSE OFFICI'R OR CPrW PT.AN, AhTOMATIC

NAVIGATION SYSTEMS, ENGINE PLANT CONTROL SYSTEM, SHIPBOARD AUTOMATION,
ELECTRONIC COMPUTER
SECTION CLASS CODES: C7574, C8825
STUDIES OF SHIPBOARD AUTOMATION BEGAN IN JAPAN AHEAD OF THE REST OF

TVE WORLD, AND 10 YEARS AGO THE WORLD:S FIRST AUTOMATED SPTP, TH
:KINKASAN MARV: WAS COMPLETED. SINCE THEN, T10,CHNOLOGICAL TMPROVPM.NTS
HAVE BEEN MADE ON SHIPBOARD AUTOMATION. THE :SRIKO MARU: THAT COULD
SUCCEED IN THE DEVELOPMENT OF HIGHLY CENTRALIZED CONTROL SYSTEM OF A
SHIP WAS COMPLETED IN 1970 AS THE FIRST SUPER- AUTOMATED SHTP IN TIRE
WORLD, BY TAKING FULL ADVANTAGES OF ELECTRONIC COMPUTER ON BOARD. IT
IS BELIEVED THAT THE FRUITFUL RESULTS OBTAINED FROM THE TECHNICAL
INNOVATION WILL BE WIDELY REFLECTED UPON THREE OBJECTIVES I.?., THE
MECHANIZATION OF HUMAN TASKS ON BOARD SHIP, THE IMPROVEMENT OF SHIP
SAFETY, AND ECONOMICAL OPERATION OF SHIPBOARD WORKS WHICH UNDOUBTEDLY
WILL BRING ABOUT THE PROSPItRITY OF THE FUTURE SHIPPING CIRCLES

364832 C720724'
MACE A'PLIFD TO TWO CLOSFD LOOP CONTROL DDC SYSTEMS
ST. JOHNSTON, A.D., ST. JOHNSTON, A.
INSTRIlm. PRACT. (CB) VOL, 26 NO. 1 36-9 JAW. 1972 CODER:

IN!-AA I
DESCRIPTORS: SUPPEVISORY AND FXFCUTIV. PROGRAMS, CONTROL ENGINE.RING

AP'PLTCATIONS OF COMPTYTERS, CLOSED LOOP SYSTEMS, DIRECT DIGITAL CONTROL
TDENTIFIERS: MACE, CLOSED LOOP, DDC SYSTEMS, MASTER CONTROL

EXECUTIVE., CHEMICAL PLANT, INTERNAL COMBUSTION -NGIN,
SECTION CLASS CODES: C7563, C882.', C8829, C8370
DESCRIBES TFE APPLICATION OF A MASTER CONTROL EXECUTIVE TO THE

CONTROL SYSTEMS OF A CHEMICAL PLANT AND THAT OF AN INTERNAL COMBUSTION
ENGINE TEST BED. BOTH SYSTEMS BEING D.D.C

355027 C7205722
HISTORY AND APPLICATIONS OF COMPUTERS
ALLEN, M.W.
FARBOWIAK, A.F., HlIEY, R.M.
51! POOF NO.: 0 171 I4 BI3 S
INFORMATION, COMPUTERS, MACVT4ES, AND MAN 51-7 1971
PUIU.: WILEY LONDON, ENGLAND1
DESCRIPTORS: D7GITAL COMPUTFRS, ANALOGSU 'OMPUTEPRS
IDENTIFIERS: ANALOGUE AND DIITAL. COMPUTERS, SLIDE RUL, HISTORY OF

COMRITETt',, ARTTtOMP1FlR, JACQTIARD T.OOm PtUNCHED CARD SYSTEM, DTFFERFNCP
N(;lNF, INIAC, PtIVAC, APPLICATIONS Or COMPUTERS

SECTIO1N CLASFS CODE5: C8000, CR800
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3146b18 C7204938

R FO11IR EMENTS FOR DIGITAL COMPUTER SIMULATION OF GAS TURBINE

PROPULSION SYSTFM PERFORRANCF P1?ASE 1: STEADY-STATE AND TRANSIENT

ENGINE PERFORMANCE SIMULATION. FINAL REPORT, 15 JUL. 1969-30 JUN. 1970
HOTCHESON, L., ARMSTRONG, W.C., COOPFR, .B.
REPORT NO.: AEDC-TR-71-24 ISSUFD BY ARO INC., ARNOLD AIR FORCE

STATION, TENN., U)SA

SGRDR NO.: AD-720803
CONTRACT NO.: F40600-71--0002
MARCH 1971
DESCRIPTORS: SIMI)LATION, HEAT P4CITNFS, TPRPINPS, PN6INEERTNG

APPLICATIONS OF COMPUTERS
IDENTIFIERS: STEADY STATE PERFORMANCES, OF LTNE RESULTS, ON LTNe

RESULTS, DIGITAL COMPUTER SIMULATION, GAS TPRBINP ENGINE, TRANSIENT
PERFORMANCE, CORE MEMORY SIZE, THROUGHPIT TIMES, PPOGRAMS7 DTSPLAY
REQUIREMENTS, DYNAMIC COMPRESSOR MATHEMATICA-. ODELS

SECTION CLASS CODES: C9940
AVAILIABiLITY: NTIS, SPRINGFIELD, VA. 22151, 11SA
PRESENT AND NFAR-PtTURE RPOIREMENTS FOR TME i>DITIOM OF DTGITAl.

COMPUTER SIMULATION OF GAS TIRDINE ENGTN! STFADY-STATI AND TRANSIENT
PERFORMANCE TO TNP PR SENT rNGIN, TEST FACX.LIT AND P.ROPULSION WTND
TUNNEL FACILITY DiGiTAL DATA CAPAEILIVY WERE DETPRMINEDF) BASED ON
INFORMATION AND GUIDANCE PROVIDED BY THE AIR FORCE AERO PROPULSION
LABORATORY AND VARIOUS GAS TURBINE ENGIXF MANUFACTURERS. DURING PHASE
I OF THIS STUDY, DIGITAL COMPUTER HIGH-SPEED CORE MEMORY SIF AND
TFROUG.HPUT TIMES WERE DETERMINED AND ARE PRESENTED FOR SEVERAL MODERN
STFADY- STATF AND TRANSIENT MATHEMATICAL MODEL SIMULATION PROGRAMS.
DISPLAY REQUIREMENTS WERE ALSO DFTERMINED AND ARE PRESENTED FOR FULL
UTILIZATION OF THE MATHEM4TICAL MODEL RESULTS, OFF-LINE AND ON-LINE
SOME PELIMINARY RESULTS ON DYNAMIC COMPP1ESSOR MATHFMATICAL MODELS ARE
DISCISED

346b 18 C?72O34504
ANALOCUF INVESTIGATION OF TTPF: TNFfTIA-CO"PPLED FRIE-PISTON ENGINE
MOORE, A. ; NAT. ?NGNG. L F., EAST KILBiRTDF, GLASGOW, SCOTLAND
ipoc. INST. ?' PC . ENG. (cB) VOL. 18s, NO. '3 72r,-32 1970-1

iODEN: IML.AA
DESC? I PTO: ?ECHANICAL RNSINEEPIING ENGINFFRING APPLICATIONS OF

COMFITTEPS, ANALOGUE COMPtT[.R MFPTO1)
I Dfl, 7 F I Fi.; INVRTIA COUPLkD FRrP PISTON ENGINE, ANALOGUP

4VEST Ar',, .(131ATIONS OF MOTION, PNGINE OF PR'ACTICAL DIMENSIONS,
OVi),i "'i.1TIPLY, 'V .RALL MIECPANICA] EFFICIENCY
.- y"*,T "  C'I.A S S '(rY : C81329, C99150

, tN' Ii :' i, IN WHICH A FREE PI2TON 15 LOCATED INSJDE A
, :ilinl. Y ' ICT! iS ALSO ALLOWED FRPRDO? OF MOVEMENT IN THE

. . :!t", ~~,-F 1?EN FROM THFE UNIT BY COUPLING THE PISTONS
•'*. ', I'im! )tR CrLY INTO THE CYLINDER ASSEMBLY. THE

V U t 'HF T)EVC: .kF i-)rrSFVTPD IN NON-DTMNSIONAL
, " I, :f.L; ) .'l' , F AID OF AN ANALOGUF CoPJtErTFR R.SULTS ARE

"(R t, ,k1 :. p 4RACTICA]L DIrMN3')3NS AND THE INHERENT
i T1 I() TOP<,o!E Mn?'*IPLY IS CriNeTRMED. FSTIMATFS OF

S" (A-,' ..' )NCoIfPD)

I
I
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336232 17102663, r7201
AlITOMATIC TEST SYSTFM JET VN16711 ArCRSSOITI..
COWLEY, RT. ; RCA, 91kPLINGTOl, MASS., USA
; IEEE, REGION 6, WFMIA
PAPERS PRESENTED AT ;MSE WESTERN ELECTRONIC SHOW AND CONVENTION

21/4 6FF. 1971 1
24-27 AUG 1971 IEEE,.'REGION 6, WEMA SAN FRANCISCO, CALIF., USA
PUBL: WESTERN PERIODICAIf CO. NORTH HOLLYWOOD, CALIF., USA
DESCRIPTORS: AUTOMATIC TEST EQUIPMENT, AEROSPACE TEST FACILITIES,

COMPUTER APPLICATIONS, A OSPACP APPLICATIONS OF COMPUTERS, AUTOMATIC
TESTINGr
IDNTIFIERS: AUTOMATIC TEST SYSTEM, JET ENGINE ACCESSORIES, DESIGN,

MULTISTATIO4 HARDVARE/COMPUTrR-SOFTWARP SYSTPM, CONTROL, INFORMATION
PROCESSIN(G PROBLEMS, AEROSPACE TEST FACILITIES, AEROSPACE APPLICATIONS
OF COMPUTERS, REAL TIME DATA ACQUISITION, AUTOMATIC CALIBRATION,
AUTOMATIC TESTING

STCTION CLASS CODES: B3610, C8829
THE DESIGN AND DEVELOPMENT OF A MULTISTATION

HARDWARF/COMPUTEP-SOFTWARE' SYSTEM HAS BrEN UNDERTAKEN TO AUTOMAT? THE
CALIBRATION, TEST AND MAIRNENANCE OF MECHANICAL ASSEMBLIES. THE SYSTEM
ATSJEA (AUTOMATIC TEST SYSTEM FOR JET ENGINE ACCESSORIES), HAS BEER
DESIGNED AND FABRICATED USING COMM.RCTAL COMPONENTS. IT WILL PANDL. A
WIDE RANGE OF REAL-TIME DATA ACOUISITION, CONTROL AND INFORMATION
PROCESSING PROBLEMS. THE FIRST APPLICATION IS TO CALIBRATE AND TEST
JET ENGINF FUEL CONTROLS. THIS PAPER PRrSENTS THE SYSTEM REQUIREFMETS
AND HARDWARE/COMPUTER-SOFTWARE IMPLEMENTATION THAT WAS APPLIED TO
ACHIEVE THE SYSTEM PERFORMANCE GOALS

0i164(A-153 of A-203)



[ INAEC 92-139

Pile13, COPE. by I.ll. User 244 Paae 4A tea 89of 126)

* 323668 C7124250
A GRAPHICS TECHNIQUE FOR THE DESIGN OF MULTIVARTABL? SYSTPMS
FALLSID?, F., SERAJI, H. ; PRIV. CAMBRIDGE, ENGLAND

ST BOOK NO.: 0 8,2 9 604v) I
4THI tIKAC CONTROL CONVENTION ON MOILTI ARIA PlE CONTROT, SYQTPM PPrSIr.u

AND APPLICATIONS 97-92 1971
1-3 SEP 1971 IEE MANCHESTFR, ENGLAND
PUBL: IEE LONDON, ENGLAND
DESCRIPTORS: MULTIVARIABLE CONTROL SYSTEMS, COMPUTER AIDED DESIGN,

TUR BINES
IDENTIFIERS: MULTIVARIABLE CONTROL SYSTEM,;, DESIGN BY STATE FEEDBACK

L DESIGN BY OUTPUT FEEDBACK, COMPUT.R AIDED DESIGN, LINFAR TIME
INVARIANT MULTTVARIABLF FFEDBACK SYSTEMS, FPBPOUF.NCY DOMAIN RESULTS,
GAS TORPINE ENGINE CONTROL, INTERACTIVE CRAPHICS TECHNIQUE, DESIGN,
STATE OR OUTPUT FEEDBACK, INCOMPLETE STATE FEFD.ACK
SECTION CLASS CODES: C8825
A NEW INTERACTIVE GRAPHICS TECHNIOtE FOR TEE DSIGN OF LINEAR,

TIME-INVARIANT MULTIVARIRBLE FE.DPACK SYST'YMS Wli' ANY NUMBER OF
rNPUTS, STATES AND OUTPUTS IS DESCRIBED. "HE M-THOD IS BASED ON A
NUMBER OF RECENT PREOUFNCY-DOMAIN RESULTS FOR FEEDBACK DESIGN TO
AC?EVE DESIRED CLOSeD-LOOP POLE POSITIONS, T5.57 ARE FAIRLY GENERAL
ANT) PRACTICAL IN TPAT THFY ALlOW THE DFSIGNF.R TO EMPLOY PTTRER STATE
OR OtUTPtIT FEEDPACK, AND COVFR THE CASE OF 7NCOMPLTN STATE FEEDBACK
WHERE NOT ALL THP STATES ARE ACCESSIBLF AND OF OUTPUT FEEDBACK WHERE
T.FRE ARE FEWFR OUTPUTS THAN STATES. IN ADDITION THE DESIGNER CAN
SPECIFY THE RELATIVE TIGHTNFSS OF THE FEEDBACK TO EACH INPUT AND TREAT
THF CASE OF FFEDBACK TO ONLY SOMf: INPUTS, INCOMPLETE INPUT FEEDBACK.
THE MPTHOD IS BASFD ON A PROGRAM MVSD IN WHICH THE DESIGNER POSITIONS
THE CLOSED-LOOP POLES ON THE CRT DISPLAY BY MEANS OF A LIGHT-PEN. A
NRIEF DESCRIPTION IS GIVEN FIRST OF THE THEORETICAL RESULTS FOLLOWED
BY A DrSCRIPTION OF THE INTERACTIVE PROCEDURP AND FINALLY A DESIGN
STUDY IS MAnT OF A 2-INPUT, 2-POUPUT, 4TH ORDER GAS-TURBINE ENGINE
CONTROL PPORI.FM 1.SIN. THE TECHNIOUP

I
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322953 A7174439, B7138586, C7123574
PROCPRDINGS OF THE NATIONAL AEROSPACE ELECTRONICS CONFERENCE 1971
; IEEE, DAYTON SECTION, IEEE, AEROSPACE AND ELECTRONICS GROUP
1971
17-19 SAY 1971 IEEE, DAYTON SECTION, IEEE, AEROSPACr AND

ELECTRONICS GBOUP DAYTON, ONIO, USA
PURL: IEEE NEW YORK, USA
DESCRIPTORS: SPACP RESEARCH, AFRODYNAMICS, NOISE ACOUSTIC,

CALCULATING APPARATUS, BIOPHYSICS, AEROSPACE, AIRCRAFT, ACO11STIC NOISE
8 COMPUTER APPLICATIONS, AIRCRAFT COMMUNICATTON, POWER SYSTEMS,
NAVIGATION, COMPOTNR ARCHITECTURE, COMMOVICATIONS SYSTEMS DATA,

IDENTIFIRRS: JET RNGINE, NOISE ABATEMEIT, ENVIRONMENTAL SENSORS,
WAKE TUNHULENCE, AVIONIC COMNUNICATIONS, RADIO, VISUAL, SATEL.LITE,
RECONNAISSANCE, NAVIGATION, SECONDARY POWER SYSTEMS, COMPUTRR SYSTEMS,
TIRE FREQUENCY CONCEPTS, RICROELECTRONICS, BIOCYBERNrTICS

SECTION CLASS CODES: A2050, B3600, C7576, B2634
THE FOLLOWING TOPICS WERE DEALT WITH: JET ENGINE NOISE ABATEMENT,

ENVIRONMENTAL SENSORS; AIRCRAFT WAKE TURBULENCE; AVIONIC
COMMUNICATIONS, RADIO, VISUAL, AND SATELLITE SYSTEM; AIRBORNE
RECONNAISSANCE, PROTOGRAPHIC AND RADIORETRTC; NAVIGATION SYSTEMS;
SECONDARY POWERS SYSTEMS FOR AIRCRAFT: COMPUTER SYSTEMS; TIRE
FREQUENCY CONCEPTS FOR AEROSPACE UTILISATION; MICROELECTRONICS AND
DEVICES; BIOCYRERNETICS. THERE WERE 90 PARTICIPANTS FROM 2 COUNTRIES
59 PAPERS WERE PRESENTED, OF WHICH 41 ARE PUBLISHED IN FULL IN THE
PPESE4T PROCEEDINGS, AND 4 AS ABSTRACTS ONLY. IRDIVIDUAL PAPERS WITHIN
TRF SUBJECT SCOPr OF THIS JOURNAl VTLL BE ABSTRACTED IN THIS OR A
SUBSEOPUENT ISSUE
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322586 C7123140
DIRFCT HYBRID CONTROL OF AN ENGINP USING ADAPTIVE LOGIC, ADAPTIVE

PROGRAMMINg AND S1Lr-ORGANISIN STORAGR
CARTER, G.A., MAMDANI, E.., EVANS, r.J. : QU.EN MARY COLL.,

LONDON, ENGLAND
;TEE

STD BOOF NO.: 0 85296045 X
4TH UKAC CONTROL CONVENTION ON MULTIVARITABL, CONTROL SYSTEM DESIGN

AND APPLICATIONS 93-7 1971
1-3 S.P 1971 TEE MANCHESTER, ENGLAND
PUBL: IRE LONDON, ENGLAND
DESCRIPTORS: BEAT ENGINES, SIMULATION, HYBRID COMPUTER MET.ODS, SLE

ORGANIZING STORAGE, LOGIC CIRCUITS, PROgRAMMING, MULTIVARIABLE CONTROL
r4YSTF.

IDENTIFIE. S: DIRFCT HYBRID CONTROL, HYDPID COMPUTER SIMILATION,
1IJLTIVARIARLP CONTROL SYSTEMS, SELF ORGANISING STORAGe, ADAPTIVP
ROCRAMMIN(, SMALL GENERAL PURPOSE DIGITAL COMPUTERS, CONTROL AND

'IT'pFRVTSOJ4Y ROL P, :HEIIRISTIC: METHODS, SMALl. MODPL STEAM RNGTNR,
:EXTFRNAIL: COMPAPATOR CIRCUITS, ADAPTIVE LOGIC .LRMFNTS

SECTION CLASS CODES: C7551, C6120, C9950, C6240
TEE MOTIVATION FOR THIS IS THE POSSIBILITY OF USING SMALL GENERAL

PURPOZn? DIGITAL COMPUTERS OF LOW COST IN A CONTROL AND SUPERVISORY
ROLL ON ESSENTIAL PLANT. THE MAIN CONCERNS A-4E (A) FLEXIBILITY OF THE
PROGRAM SO THAT IT CAN BE USED WITF A WIDE VARIETY OF PLANTS, AND (B)
EVENTUAL RLIABILITY AND SIMPLICITY. THIS STUDY REPRESENTS A
PRELIMINARY INVESTIGATION INTO THE FEASIBILITY AND EVOLUTION OF SUCH
AN APPROACH PASFD 0N :HFURISTIC: METHODS. THE REQUIRFD FLEXIBILITY OF
THE PROCRAM IMPLIES THE US! OF ADAPTIVE OR :HEURISTIC: METHODS.
HOWEVER, INSTEAD OF IMPLEMENTING ANY KNOWN :LEARNING: SCHEME, THE
ijiOGRAM IN THIS STUDY HAS BEEN EVOLVED STARTING WITH THE SIMPLEST
SCHEME IN ORDER TO FEEP ITS COMPLEXITY TO A MINIMUM. SINCE RFLIAPILITY

ATHER THAN ACCURACY IS THE MAIN CONCERN, THE SYSTEM DESCRIBED IS
PfSl.IGNFD TO DPAL WTH SITUATIONS THAT ARE LTKLY TO OCCUR DURING START
Ul ANI AIFN THOSE OCCURRING DUE TO LARGE PERTURBATIONS DURING NORMAL
0,-FoiAT!O-
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322%64 A71750411, 11713q711, C7l23113
PHOCYP.I)INGS OF? THP lq71 IN [?RSOCTFTY PNERGY CONVFRSION POGTOIVERrI'M,

CONFE RENCLOE
; SOC. AUTOMOTIVE EGRS., AMERICAN CHEM. SOC., AMERICAN INST.

AERONAUTICS AND ASTRONAUTICS, AMERICAN SOC. MPCH. ENGRS., IEEE,
AMERICAN INST. CHEM. EUGRS., AMERICAN NUCL. SOC., AMERICAN POWER
CONFERENCE, MARINE TECHNOLOGY SOC

1971
3-5 AUG. 1971 SOC. AUTOMOTIVE ENGES., AMERICAN CHEM. SOC.,

AMERICAN INST. AERONAUTICS AND ASTRONAUTICS, AMERICAN SOC. MECH.
ENGRS., IEEE, AMERICAN INST. CHEM. VNGRS., AMERICAN NUCL. SOC.,
AMERICAN POWER CONFERENCE, MARINE TECHNOLOGY SOC BOSTON, MASS., USA

PUBL: SOC. AUTOMOTIVE ENGRS. NEW YORK, USA
DESCRIPTORS: ELECTRICITY DIRECT CONVERSION, DTRECT ENERGY CONVERSION
POWER SYSTEMS, HEAT ENGINES
IDENTIFIERS: AUTOMOTIVE, ENGINE, EMISSIONS, ELECTRIC VEHICLE, POWER,

SY'ACE FLIGHT, ENERGY CONVERSION, MEDTCAL APPLICATIONS, BIOLOGICAL,
ECOLOGICAL, COMPRESSION IGNITION, RADIOISOTOPE THERMOLECTRIC
GENERATORS, UNDERWATER, SYSTEMS, METEOROLOGICAL EFFECTS, NUCLEAR,
BATTERY, THERMAl., POLLUTION, COMPUTER SIMULATION, STIRLING FNGTNS,
NOISE, FUSION, HEAT, FOSSIL FUEL

SECTION CLASS CODES: A0535, BI4400, C7550, B4110
THE FOLLOWING TOPICS WERE DEALT WTTH: FUTURE POWER-GENERATOR

METHODS; ADVANCED AUTOMOTIVE ENGINE EMISSIONS; rLECTRIC VEHICLE
SYSTEFS; POWER FOR MANNED SPACE FLIGHT; ENERGY CONVERSION SYSTEMS FOB
MEDICAl. APPLICATIONS; ADVANCED AUTOMOTIVE ENCINES; BIOLOGICAL AND
ECOLOGICAL EFFECTS OF EMISSIONS; ADVANCES IN COMPRESSION TGNITION
ENGINES; RADIOISOTOPES THERMOELECTRIC GENERATOR FOR ADVANCED MISSIONS;
UNDERWATER POWER SYSTEMS; METEOROLOGICAL EFFCTS OF EMISSION: NUCLEAR
POWFR SYSTEMS; PATTERY DEVELOPMENTS; THERMAL POLLUTION EFFECTS; SMALL
STATIONAPT POWER SOURCES; CLOSED CYCLE ENGINES; POWER SYSTEMS FOR
ADVANCED MISSIONS; SPACE POWER TECHNOLOGY; POWER SYSTEM COMPUTER
SIMULATION; STIRLING ENGINES; NOTSE POLLUTION; ADVANCES IN FUSION
EOWER PLANTS: HEAT ENGINE HYBRID AUTOMOTIVE POWER PLANTS; RADIOISOTOPE
THERMOELECTRIC GENERATORS TEST AND FLIGHT RESULTS; ADVANCES IN FOSSIL
FUEL POWER PLANTS; ADVANCED AUTOMOTIVE ENGINE TECHNOLOGY. 141 PAPERS
WERE PRESENTED, OF WHICH ALL ARE PUBLISHED IN FULL IN T11E PRESENT
PROCI'PDTNGS. INPIVIDUAL PAPPRS WITHIN TV? SUBJPCT SCOPE OF THIS
JOrIPNAl. WILL PF APSTRACTrYD IN T11s OR A 5!MSROPRNT 7qTSS;"

320802 A7174988, B7138590
ACOUSTICAL ENGINFERING AT JET TPST SITF
ENVIRON. CONTROL. SAP. MANAGE. (USA) VOL. 142, NO. 1 20-1 JULY

1971
DESCRIPTORS: NOTSP/ACOPSTIC, NOISE, ATRCRAFT, AEROSPACE TEST

FACILITIFS
IDENTIFIERS: JPT PLANE? ENGINE, TURBOFPAN "NGlN, NOISE ATTENUATING

EQUIPMFNT, ACOUSTICAL rNGTNFYRTNG, COMPUTER SYSTEM, SOUNn ADSORBING
MATER IALS
SECTION CLASS CODFS: A0340, P3610
A NHF, POP P VIBRATION FREP CONTROL AND MONITORTNG CENTRF IS

EMP.ASIS
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301L26 C71i9937
A CEINERALIZED MRThOD FOR CALCIILATTON AND ANALYSIS OF THE ACTUAL ICE

CYCLE WITH CONSTANT PRESSURP IN THE SCAVENGING AND EXHAUVST CHAMBERS
USING A DIGITAL COMPUTER

JANKON, R. ; UNIV. BEOGNADU, YUGOSLAVIA
TEHNIKA (YUGOSLAVIA) VOL.26, NO.4 701-16 1971 CODEN: TEHNA7
DESCRIPTORS: ENGINEERING APPLICATIONS OF COMPUTERS, NUMERICAL

METHODS, HEAT SYSTEMS
IDENTIFIERS: ICE CYCLE, SCAVENGING AND EXHAUST CHAMBERS, DIGITAL

COMPUTER, DIESEL ENGINES, VARIABLES PRESSURES, 7NTERNAL ENERGY,
DTSSOCIATION AND VARIABILITY OF THE SPECIFIC HFAT, GAS COMPOSITION,
NUMPRICAL METHOD, SCAVENGING CURVV, STATIONARY MODE. TEST, SCAVENGING
FIlOCESS, BACK FLOW OF CASES, LAWS OF COMRUSTION, HEAT TRANSFER,
LBAKAGE LOSSES AND GAS VOLUME TNCREASP, DIESEL ENGINE, COMPLEX
SIMILARITY LAW

SECTION CLASS CODES: C8829
LANGUAGE: CROATIAN
THE METHOD CAN BY USED FOR TWO- AND FOUR-STROKE PETROL AND DIESEL

ENGINES WITH CONSTANT PRESSURE IN SCAVENGING AND EXHAUST CHAMBERS AND
ALSO WITH VARIABLE PRESSURES IF THESE ARE KNOWN BY MEASUREMENT. FOR
CALCULATION OF THE INTERNAL ENERGY OF THE GASES IN THE CYLINDER, THE
DISSOCIATION ANV VARIABILITY OF THE SPECIFIC HEAT AS A FUNCTION O'
TEMPERATURE AND GAS COMPOSITION WERE TAKEN INTO ACCOUNT. A NUMERICAL
METHOD USING THE SCAVENGNG CURVE PROM A STATIONARY MODEL TEST WAS
DEVELOPED FOR CALCULATION OF THF SCAVENGING PROCESS WITH ALLOWANCE FOR
BACK FLOW OF GASES INTO THE SCAVENGING CHAMBER. THE LAWS OF
COMPUSTION, HPAT TRANSFER, LEAKAGE LOSSES AND GAS VOLUME INCREASE IN
TVF CYLINDER DUE TO COMBUSTION IN THE CASE OF TE DIESEL ENGINE WERE
ALSO TAKEN INTO ACCOUNT. ALL PARTS OF THE CYCLE AVE DESCRIBED BY THE
SAN!' SYSTEM Of FQUATIONS WHTCH1 ARE TRANSFORMED TO PERMIT APPLICATION
OF A COMI'LEX SIMTI.ARITY LAW (21 RFFS)

301491 C7119902
ON LINF FGR Q"!TCY THINFING
AFHTON, S.
NGINFER SIUPPL. (GF) 22-4 30 JUNE 1971 CODF)N: PSRSB6

DYSCf'IPTORFS: PR4OCf0SS CONTROL, TABLE-TOP COMPUTERS, ON-LIN OPERATION
I INTI FI ER S: CONTROL SYSTEMS, PROCESS CONTROL, MINI COMPUTER,

FPIEXIBILITY, SOFTWARE, DATA LOGGING, ENGINT TESTING, PROCESS PLANT
MONITORING, GEARBOX TESTING, AXLE TESTING, MPCHANTCAL HANDLING
SECTION CLASS CODFS: C882S
SMALL COMPUTFF?; HAVE OPENED THE WAY TO ON-LINr CONTROL OF MANY

PNOCSSE!; ON THt SHOP FLOOR. THIS PAPER LOOKS AT THE LIKELY
API [cT'p..riop

IoI
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300794 C711q173
THE UISES OF A REAL TIME COMPI)TER TN NUCLEAR ROCKET PVNCINE TESTING
HENSHALL, J.D. ; UNIV. CALIFORNIA, LOS ALAMOS, USA
; AKASHI SIFSAFIISH1! lTD., ET AL
PROCEEDINGS OP THE 8TH INTERNATIONAL SYMPOSIUM ON SPACE TECHNOLOGY

AND SCIENCE 121-30 1969
25-30 AVG 1970 AKASHI SEISAKUSH1 LTD., ET AL TOKYO, JAPAN
PUBL: AGNE PUBLISHING INC. TOKYO, JAPAN
DESCRIPTORS: NUCLEAR SYSTEMS, AEROSPACr CONTROL
IDENTIFIERS: REAL TIME COMPUTER, NUCLEAR ROCKET ENGINE TESTING,

PROPULSIONS SYSTEM, NUCLEAR ENERGY
SECTION C LASS COD.S: C7%7N
A PROGRAM TO DEVELOP A PROPULSION SYSTEM UTITLIZING NUCLEAR ENERGY

HAS BEEN UNDERWAY FOR TEN YEARS TN THE UNITED STATES. THE PROPULSION
UNIT CONSISTS OF A SOLID REACTOR WITH THE NUCLEAR ENERGY TRANSFERRED
TO HYDROGEN PROPELLANT. THE LOW MOLECULAR WEIGHT OF HYDROGEN GIVES A
SPECIFIC IMPULSE EXCEEDING 800 SEC. IN THE TESTING PROGRAM, THE
REACTOR IS OPERATED AT TEMPERATURES AND POWER DENSITIES WHICH ARE
CLOSE TO MATERIAL LIMITS. THEREFORE IT BECOMES NECESSARY TO MONITOR,
DURING THE TEST, REACTOR AND FACILITY PERFORMANCE. THESE MONITORING
FUNCTIONS AND OTHER APPLICATIONS HAVE BEEN SOLVED BY THE USE OF A REAL
TIME DIGITAL COMPUTER. IN ADDITION, THE COMPUTER GENERATES THE TIME
PROFILES REQUIRED TO START THE REACTOR AND RELATED FACILITY SYSTEMS
AND CONTROL THEIR OPERATION DURING THE POWERED PHASE OF THE TEST.
FUTURE CONTROL USES CONTEMPLATED FOR THE COMPUTER ARE DISCUSSED

300763 C7119141
COMPUTFR CONTROL OF MARINW. EN.INES (PROPULSTON)
SWITZMAN, .1.
: SOC. PLECTRONTC AND RADIO TPCHNICTANS
PROCEEDINGS OF THE SYMPOSIUM ON MARINE ELECTRONICS 109-17 1971
9-12 JtIL 1971 SOC. ELECTRONIC AND RADIO TECHNICIANS BRISTOL,

ENGLAND
PUBL: SOC. ELECTRONIC AND RADIO TECHNICIANS LONDON, ENGLAND
DESCRIPTORS: MARINE SYSTEMS, TRANSPORTATION, CONTROL ENGINEERING

APPLICATIONS OF COMPUTERS
IDPNTIFIERS: MARIN PROPULSION ENGINES, COMPUTER CONTROL, UNATTENDED

ENGINE ROOM OPERATION, EFFECT OF FAILURES, INCREASED RESPONSIBILITY
SECTION CLASS CODES: C7574, C8825
WORLD WIDE GPOWTH OF TRADE AND SHIPPING, TECHNICAL DEVELOPMWTS,

SHORTAGE OF SKILLED MANPOWER HAVE LED TO INCREASING INTRODUCTION OF
UNATTENDED ENGINE ROOM OPERATION AT SEA AND THE PARALLEL INTRODUCTION
OF AUTOMATION TO MAKE TFTS POSSIBLE. AT THE SAME TIME THE EFFECT OF
FAIL"RES OF MACHINE OR MAN ARE MUCH MORE SERIOUS IN ALL ASPECTS.
REDICTTON IN ENGTNE ROOM CREW, LARGER AND MORE COMPLEX MACHINERY,
NON-CONTINUOUS ATTIPNDANC? TN THr ENGINp ROOM PLACE AN EVWEN IGGER
PESTONSTrTLJTT ON Til SHIP:' CREW
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290983 C7117423
A HYBRID COMPUTER ANALYSIS OF A NON-STATTONARY PROCESS
BFAUC.AMP, K.G., THOMASSON, P.G., WILLIAMSON, M.F. ; CRANFIFLD

INST. TECHNOL., ENGLAND
GLADWFIL, G.M.L.
; UNIV. WATERLOO
PROCEEDINGS OF THP SYMPOSIUM ON COMP"TER-AIDED ENGINEERING 19-30

1971
11-13 MAY 1971 UNIT. WATERLOO WATERLOO, ONTARTO, CANADA
PURL: UNIV. WATERLOO WATERLOO, ONTARIO, CANADA
DFSCRIFTORS: HYBRID COMPUTFR METHODS, AEROSPACR APPLICATIONS Or

COMPUTFiS, TIMP-VARYING SYSTrMS, ACOUSTTC NOTSF, PFAT SYSTEM!
IDENTIVIVRSI I ¥YBRID COMPUTER ANALYSIS, NONSTATTONARY PTOF':;', .r7T

ENGINE NOISE, S|1ECTRAL ANALYSIS, AIRCRAFT NOISE ABATEMENT
SECTION CLASS CODES: C0829, C99SO
THE PRODLEN OF JFT AIRCRAFT NOISE IS AN INCREASING ONE AND THE

'.SIGN ENGINEER WILL SOON BE FACED WITH THE TASK OF LIMITING THIS TO
THE MANDATORY LEGAL REGUIREMENTS GOVERNING TRY NOISE RADIATED FROM THR
AIRCRAFT IN FLIGHT. A NECESSARY PREOrISIT! IS TO UNDERSTAND MORE ABOUT
HF. NATURE OF THIS NOISE. IT IS RELATIVELY EASY TO TAKE SOUND
4FASUREMENTS FROM AN AIRCRAFT STTUATED ON THE GROUND, BUT SIMILAR
MEASUREMENTS TAKEN AT GROUND LEVEL FOR AN AIRCRAFT IN FLIGHT PRESENT A
NUMBER OF DIFFICULTIES DUF TO THE COMPLEX NOW-STATIONARY NATURE OF THE
RADIATED NOISE. THIS PAPER ATTEMPTS TO DESCRIBF A SPECTRAL ANALYSIS
METHOD BY WHICH THE ENGINEER CAN BE GIVEN A QUANTITATIVE DESCRIPTION
OF DETECTED NOISE VALUES SO AS TO ENABLE AN ASSESSMENT TO BE MADE OF
THE EFFFCTIVENESS OF HIS PRACTICAL MEASURES IN AIRCRAFT NOISP
AbATEMENT

.1

I
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29084 C7117280
RFMOTF TEST SITF COMPUTATION OP COMPLEX ENG7NE INLET DYNAMIC

PARAMETERS USING AN ANALOG COMPUTER
SMITH, E.L., FLEETWOOD, P.R. ; MCDONNELL AIRCRAFT CO., ST. LOUIS,

nO., USA
; INSTRUMENT SOC. AMERICA
STD BOOK NO.: 87664 151 9
ADVANCES IN INSTRUMhENTATION, PROCEEDINGS Or THE 25TH ANNUAL ISA

CONFERENCp 647/1-9 1970
I1 26-29 OCT 1970 INSTRUMENT SOC. AMERICA PHILADELPHIA, PA.,

USA
PURL: INSTRUMENT SOC. AMPRICA PITTSBURGP, PA., USA
DESCRIPTORS: AIRCRAFT
IDENTIFIERS: REHOTF TEST SITE COMPUTATION, ANALOG COMPUTER, COMPLEX

ENGINE INLET DYNAMIC PARAMETERS, INTRGRATPD CIRCUIT OPERATIONAL
AMPLIFIERS
SFCTION CLASS CODES: C8821
A SYSTEM TO PROVIDY PEAL TIME COMPUTATION AND DISPLAY OF COMPLFX

ENGINE INLET DISTORTION PARAMETERS WHICH ARE COMPUTED FROM A LARGr
NUMBER OF DYNAMIC PRESSURE DATA SIGNALS, WAS SUCCESSFULLY IMPLMENWTED,
USING INTEGRATED CIRCUIT OPERATIONAL AMPLIFIERS AS THE PRIMARY ANALOG
COMPUTATIONAL FLENENTS. PRATT AND WHITNEY zIGIN! PARAMETERS IN ITSE AT
THE TINE ARE SFOWN AND HARDWARE DIAGRAMS OF THE COMPUTATIONAL
CIRCUITRY ARE EXPLAINED. IT IS SHOWN HOW THE SYSTEM PROVIDED FLAGGING
PULSES TO THE RAW DATA TAPES FOR SUBSROVENT DIGITIZATION AND COMPUTER
ANALYSIS OF :WORST CASE: DATA, WITH RESULTANT IMPROVEMENT IN TEST DATA
AT SIGNIFICANT SAVINGS IN TINT AND MONET
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29019h ('7116'1,0
ThE It~0FL.t PROJECT: OPFRATIONAL CONTROl. AND AITTOMATION ABOARD SIIP PY

COMPUTER
DRAGFR, K.H. ; DVT NORSKE VERITAS, OSLO, NORWAY
; NORWEGIAN ASSOC. PROFESSIONAL ENGRS., POLTTECH. ASSOC. NORWEGIAN

ASSOC. PROFESSIONAL ENGRS., IPPE, NORWEGIAN SECTION, NORWEGIAN ASSOC.
ELECTRIC. FNGRS

ELENTROTEK. TIDSSKR. (NORWAY) VOL.84, NO.8 54 6 MAY 1971
CODEN: ETTOAA

CONF: 24TH rEETING OF RADIOTFCiHNOLOGY AND ELECTRO-ACOUSTICS
(ABSTRACTS ONLY RECEIVED) 18-20 JUN 1971 NORWEGIAN ASSOC.
PROFESSIONAL ENGRS., POLYTECH. ASSOC. NORWEGTAN ASSOC. PROFESSIONAL
ENGRS., IEEE, NORWEGIAN SECTION, NODW1r.TAN ASSOC. FLECTRTC. ENGRS
BODO, NORNAI
DESCRIPTORS: MARINE SYSTEMS, FNGINEERING APPLICATIONS OF COMPUTERS,

HEAT ENGINES, PRESSURE AND VACUUM MEAS"REMENT, TEMPE.RATURE MEASUREMENT
I CONTROL ENGINEERING APPLICATIONS OF COMPUTERS, COMPUTER-AIDED
ANALYSIS

I DENTTFIERS: DIESEL ENGINE INFORMATION, PRFB-,SURP MEASIYRPMENT,
TYPFRATtIIE MPASIiREMENT, ENGINE CYLINDERS, COMPUTER INSTALLATION,
AUTOMATIC CONTROL, SBIP: 1 FNGINE ROOM, CRT DISPLAY, FAULT FINDTNG
h(JOTINFS, COM LPSTION

SECTION CLASS CODES.: C'7'14, CR25, CR829
.AN(IIAGY: NORWPGIAN
A COMPUTFR INSTALLATION USP'D POP THE AUTOMATIC CONTROL OF A SHIP:S

ENGINE ROOM IS DESCRIBED. TWO MACHINES ARE USED, ONE FOR PERFORMING
REAL TIME TASKS, AND TIHE OTHER FOR DOING BATCH PROCESSING JOBS
IWITIATED RY EITHER THF FIRST MACHINE OR BY THE OPERATOR. INFORMATION
ABOUT TlIh DIESYL ENGINES IS GIVEN ON A CRT DISPLAY AND FAULT FINDING
TPOUTINFS CAN P USED. TN PARTICULAR, TOE PRESSURE AND TEMPERATURE IN
iRlF ENGINES CYLINDERS DURING COMBUSTION CAN BF MEASURED. THE
INSTALLATION 19 ARRANGED TO PE BASIL? ACCESSIBLE, AND HAS SELF
CPFCKING FACILITIES. ALL THE CONTROLS AND DISPLAYS ARE ON THE ENGINE
ROOM CONTOL. DESY, SO THAT CFNTRAL COMMAND OF THE ENGINE ROOM IS
OBTAINED

2e9t-r 1 C7116222
DIGITAL. rCINP CONTROL
AVITAT. REV. (fG,) NO.26 U--17 HAY 1971
I)FSCRTrTOFS: AFtOSTIACE INSTRUMENTATION, AEROSPACE CONTROL, TIIRPIN.S
J1'PNW 7TPT4S: VNGS1N. CONTVOL EQVIPMENT, DYGIT

I
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289766 C7116131
CZECH PNEUMATIC LOG7C SYSTEM
FLUID POWER TNT. (GB) VOL. 36, NO. 422 43-5, 8 MAY lq71

CODEN: PLPIAT
DESCRIPTORS: PNEUMATIC EQiIIPMFNT, LOGIC DEVTCES
IDENTIFTERS: PNEUMATIC LOGIC SYSTEM, PIWULOG, CZPCROSLOVAKIA, MARINE

ENGINE CONTROL, SWITCXHES, ANALOGUE DIGITAL SIGNAL CONVERTERS,
TRANSDUCERS, PROGRAMMING DEVICES, ELECTROPWEUMATIC CONVERTERS

SECTION CLASS CODES: C7461, C9240
PNEUMATIC LOGIC SYSTEMS EMPLOYING MOVING PART ELEMENTS ARE USED

FAIRLY WIDELY IN EUROPE. THIS ARTICLE DESCRIBES TWO RECENT
APPLICATIONS OF THE PNEOLOC SYSTEM DEVELOPPD IN CZPCHOSLOVAKIA

264C30 P7120531, C7112548 I

ACCELERATION PERFORMANCE ANALYSIS OF A GAS TURBTNF DESTROYER ESCORT
BODNARUK, A., RUFIS, C.J. ; NAVAL SHIP RES. AND DEV. LAB.,

ANNAPOLIS, MD., USA
TRANS. ASME SER. A (USA) VOt.93, O.1 4q-r6 JUNE 1971 CODEN:

JEPOA8
DESCRIPTORS: GAS TURBINES, COMPUTER APPTTCATIOWS, ACCELERATION

MEASTREMFNT, VNINFRINC APPLICATIONS OF COMPUTERS, TURBINES,
COMPUTER-AIDED ANALYSIS

IDENTIFIERS: DYNAMIC ACCELERATION PERFORMANCE ANALYSTS, GAS TURBINE
ENGINE, SINGLE SCREW DESTROYER ESCORT, REVERSING REDUCTION GEAR,
DIGITAL COMPUTER ANALYSIS, PROPPLLER THRUST, TORQUE COEFFICIENTS, SHIP
PROPULSION, PROPULSION PLANT PARAMETERS, FUEL SCHEDULED ACCELERATION,
BASF PLUS BOOST OPERATING MODES, FUL FLOW RATE CONTROL, FUEL RAMPS,
TIME BASES, ENGINE OVERTORQUE CONDITIONS, TRANSIENT THRUST

SECTION CLASS CODES: B4240, C8829
THE DYNAMIC ACCELERATION PERFORMANCE OF A SINGLE SCREW DESTROYER

ESCORT DRIVEN FY TWO FT4A-2 GAS TURPINE ENGINES THROUGH A REVERSING
REDUCTION GEAR WAS ANALYSED. THE ANALYSIS WAS CARRIED OUT ON A DIGITAL
COMPUTER USING A NEW METHOD OF A SECOND MODIFIED ADVANCE COEFFICIENT
TO REPPESFNT PROPELLER THRUST AND TORQUE COEFFICINTS. QUANTITATIVE
RESULTS FOR ALL THE MAJOR SHIP AND PROPULSION PLANT PARAMETERS ARE
GIVVN FOR THE SHIP IN A CALM SEA WITH NO TURNING MOTIONS DURING FUEL
SCPFDULED ACCELPRAT ON IN THP BASE AND BASP-PLUS-BOOST OPERATING
MODES. CONTROL OF FUEL FLOW RATES USING FUEL RAMPS WITH VARYING TIME
BASES WAS POUND TO BE EFFECTIVE IN LIMITING ENGINER OVERTOROU R
CONIDITIONS DURING ACCELERATION. OTHER CONCLUSIONS ON TRANSIlENT THRUST,
ACCVLLEBATION TIMF, AND HEAD RFACH ARE ALSO PRESENTED
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26*4820 C7112S3H
M"THOD FOR IGNITION STST.M TESTING AND SERVICING DECISTONS
BFINPY, !..S., KAMN, R., LEVITRP, P.J., T.TNVILY.F, T.P., PffTERSEN,

E.;., SEARSHINSWI, L., WIDMER, A.I.
IBM TECH. DISCLOSUR. UtLL. (USA) V07-.13, no.1I 31RN-A MARCH!

1971 COD!N: 1BMTAA
DESCRIPTORS: ENGINEERING APPLICATIONS OF COMPUTERS, COMPUTER AIDED

ANALYSTS
IDPNTIFIERS: COMPUTER CONTROLLED AUTOMOBILE DIAGNOSTIC SYSTEM,

IGNITION SYSTEM TESTING TECHNIQOES, SERVICING DECISION, SPARK PLUGS
DIAGNOSIS, DISTRIBUTOR CAP, ROTOR, INTFRNAL COMBUSTION FNGINE TESTING,
HIGH VOLTAGE PULSE GENERATION, IGNITION SECONDARY COILS, ANALOGUe
CIRCUITRY, SPARK PLUG WIRES VOLTAGE DETECTION, SPARK PLUG DISCHARGES,
SPARK PLUG FIRING POTENTIALS, SPARK LINE LENGTH AND SLOPE, DATA
SAMPLES COLLECTION

SECTION CLASS CODES: C8829
DESCRIBES A METHOD FOR DIAGNOSIS OF THE SPARK PLUGS, SPARK PLUG

WIRES, AND DISTRIBUTOR CAP AND ROTOR OF AN INTERNAL. COMBUSTION ENGINE
WITHOUT DISASSEMBLY OR REMOVAL OF COMPONENT PARTS. THE METHOD CAN BE
IMPLEMENTED WITH A COMPUTEF CONTROLLED AUTOMOBTTE DIAGNOSTIC SYSTEM. A
SPFCIAL APPAIATUS PRODUCES A CONTROLLED RIGH-VOLTAgE PULSe, SIMILAR TO
THE US"AL PlLSF FROM THE IGNITION COIL SECONDARY, WHIC? IS FED TO THE
DISTRIBVTOR. THE SPECIAL APPARATUS ALSO CONTAINS DETECTORS AN) OTHER
ANALOGUE CIRCUITRY USED TO D.TCT VOLTAGE ON THE SPARK PLUG WIHr.S ANT)
THE END OF EACH SPARK PLUG DISCHARGE. A COMPUTER COLLECTS DATA SAMPLES
AND COMPUTES SPARK PLOG FIRING POTENTIAL, SPARK LINE LENGTH, AND SPARK
LINI SLOPE

246985 C7109087
COMPUTFP GRAPHICS APPI.ICATION.S
GA-CrWTON, R.A.
COMIPUT. AIDED DES. (GB) VOL.2, NO.3 49-60 1970 CODER: CAIDAS
DFSCRIPTORS: COMPUTER GRAPFICS, ENGINEFRING APPLICATIONS OF

COMP JTFrS, COMPUTER-AIDPD DYSIGN, RvVIrWS
Ir rNTIFIERS: COMPUTER GRAPHICS APPLICATIONS, HARD COPY GRAPHICS,

INTERACTIVE GRAPpICS, DIFSEL ENGINE PISTON DPSIGW, CONCRETE COLUMN
DESIGN, ERIDGF DESIGN, RACTNG ROWING BOATS. MULTTSPINDLP DRILLIN9
MACHINES, PIERCE AND BLANK TOOLS, CONTROL SYSTEMS, INTEGRATED CIRCUIT
DFSIGN, INFORMATION DISPLAY, PRINTED CIRCUIT BOARD I.AYOUT

SrCTION CLASS CODYS: CHR2O
C(NSI v IT1; SUMY' OF TH. COMMIKCIAI. APPLICATIONS OF COMPuITER GRAPHIC!;.

- lll Id IA'ICAL.Y TWO FORMS (GRAPHIICR CAN TAKE-HARDCOPY GRAPICS,
4.Y. PLOTTP.tS AND DRAUGHTING MACHINES, ANT) C.R.T. DISPLAYS. THE FIRST
TYPE i, NU0T TROLY INTERACTIVE, AND IS USED PRIMARILY TO OBTAIN
,R!.'COPY O;rFlJT TO THE PROBLFM INVOLVED. THE SECOND TYPE MAY OR MAY

Nt/T T IrTNFACTIVE, AND THE LATTER CASE IS USED TO RASP OR SP.ED UP
.'" , AN,-MACHINE INTERFACE AS WELL AS OBTAIN 4 VISUAL OUTPUT. THE
hi ;1.f CATION Afile GROUPFD INTO HARDCOPY AND INTERACTIVE C.R.T.
t, PPPHTC5. TRY LIST IS BY NO MEANS EXHAUSTIVE OF THE WORK CURRENTLY
V'.'; CtiRIJG OtT IN THE 11K AND DOES NOT INCLUDE APPLICATIONS FROM
'4lTSTOP; 7Pf U1(
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2a44193 1B711 194
NUCL'eAli ROCKET ,XPYRIMENTAL I.NGTWIP TFST RESULTS
DIIRKEF, N.E., DAMERVAL, F.P. AFNOJT WUCLEAR SVYST Mr CO.,

SACRAMENTO, CALIF., USA
J. SPACECR. AND ROCXFTS (USA) VOL.7, 00.1? 1397-402 D.C. lq70
DESCRIPTORS: AtROSPACE PROPULSION, NUCLEAR POWER
IDENTIFIERS: NCLFAR ROCKET EXPERIM ENTAL ENGN E TEST RPST1LTS,

XE-PRIME, COMPUTER SIMULATION, AUTOMATIC TEMPERATURE STARTUPS, HIGH
SPECIFIC IMPULSE OPERATION, FULL POWER, PERFORMANCE, THROTTLED
PRESSURE

SFCTION CLASS CODES: EI4620
AN EXTENSIVE SERIES OF TESTS OF A NUCLEAR ROCKET EXPERIMENTAL

ENGINE, XE-PRIME, WAS COMPLETED IN 1969. THE MAIN EMPHASIS OF THE
SERIES WAS UPON CHARACTERISTICS OF STARTING FROM VARIOUS CONDITIONS
AND UPON OPERATION OF TRY TEST FACILITY UNDER NUCLEAR FIRING
CONDITIONS; HOWFVER, ENGINE PERFORMANCE AT FULL POWER AND THROTTLED
PRESSURE WERE ALSO INVESTIGATED. THIS PAPER COMPARES SELECTED STARTUP
TEST RESULTS WITH PREDICTIONS MADE BY COMPUTER SIMULATION OF THE TEST
SYSTEM, AND IT BRIEFLY DESCRIBES FULL-POWER AND HIGH-SPECIFIC-IMPTLSE
OPERATION. REPHSENTATIVE STARTUP IATA ARIR PRPSENTD FOR AUTOMATIC
TEMYERATURE STARTUPS PERFORMED WITH INITIAL LEVELS OF 0.1 W AND 2.7
MW, INITIAL COR TFMPERBATORES OF APPROXIMATELY 250 DEGREES AND 12SO
DFGREESR, AND DRUM EXPONRENTIAL SET POINTS OF #11 DGRNES AND -8.5
DEGREES FROM CRITICAL. THE TEST RESULTS SHOWED THAT STARTUP CAN SP
CONTROLLED OVEII A WIDE RANS OF INITIAL CONDITIONS

240'r, C71078O3
FLIGH!T TEST EVALUATION OF AN ADVANCED ON-BOARD JET ENGINE MONITORING

SYSTEM
'SFR, J.R. ; EMRRSON ELECTRIC CO., ST. LOUIS, MO., USA
IEFF, AEROSPACE AND ELECTRONIC SYSTEMS GROUP

RECORD OF THE SYMPOSIUM ON AUTOMATIC SUPPORT SYSTEMS FOR ADVANCED
MAINTAINPBILITY S8-69 1970

19-21 OCT 1970 I.EE, AEROSPACe AND ELECTRONIC SYSTEMS GROUP ST.
LOUIS, NO., USA

PUBL: IFB NEW YORK, USA
DESCRIPTORS: AEROSPACE AUPLICATIONS OF COMPUTERS, REAL-TIME SYSTEMS,

AIRCRAFT, AUTOMATIC TESTING
IDENTIrEIRS: FLIGHT TEST ?VALUATION, JFT .NGINE MONITORIN, SYSTEM,

REAL-T]M. SYSTEM, INFT.IG HT REA.-TIMF JET ENGINE HEALTH ANALYSTS,
CO'P1jTElf ('ONTROI...D JrT ,NGIWN MONITORING SYSTEM

SFC' IN CLASS CODEFS: C0829
.R .SON ELECTRIC CO. DESIGNE;D, DEVELOT'ED AND FLIlHT TESTED ON-BOARD

A PAN AMERICAN WORL. AIRWAYS B707-3218 AIRCRAFT AN ENGINe PERFORMANCE
MONITOIW6NG rYSTPM (FPMS). FPMS PROVIDES A MEANS OF D.TERMINTNG THE
HEALTH OF THE OPIPRATING JFT FwNGINF ON A PROVEN TECHNICAL BASIS RATHER
THAN BY PERIODIC INSPECTION BASED ON ENGINE OPERATING TIME (TIME
COMPLIANCE). THE SYSTEM IS DESIGNED TO AUTOMATICALLY MONITOR ANT)
ANALYZE IN REAL TIME THE ENGINE PARAMETERS THAT ARE SENSITIVE
INDICATORS OF JET ENGINE FHEALTH. ENGINE ANOMALIES CAN BE DETECTED (AND
ENGINF ? AINTENANCF SCHEDULED), TEN TO TWENTY-FOUP HOURS SOONER THAN
SYSTEMS UITILIZINC ON-POARD RECORDING AND GROTIND PROCESSING (13 REPS)
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240182 C710745!.
COMPUTER MODELING OF ROCKET ENGINE IGNITION TRANSIENTS
MILLS, T.R., BREEN, B.P.
REPORT NO.: RASA-CR-109865 ISSUED PY: DYNAMIC SCI., TRVINE,

CALIF., lISA
CONTRACT NO.: NAS7-467
MAY 1970
DESCRIPTORS: MODELLING, rROGRAMMTNG, SPACE VEHICLES
IDENTIFIERS: COMPTTKfi MODELLING, ROCKET ENGINE IGNTTION TRANSIENTS,

PROGRAMMINC, SIACE VEHICLES, TRANSIENT PROPELLANT FLOW,
PRESSURE/TEMPERATURE HISTnRIES, ANALYTICAL TESTS, IGNITION SPIKING,
UFL LEADS, CONTROLLED VALVE OPENING SEQUENCES, DIGITAL COMPUTER,

CIAMBER PRESSURIZATION PROGRAM, STARTING CHARACTERISTICS, MAXIMUM
PRESSURE PREDICTION, FUEL/OXIDIZER MIXTURE ENVIRONMENT

SECTION CLASS CODFS: C8340, C6120
AVAILIABILITY: CESTI, SPRINGFIELD, VA. 22151, lISA
A COMPUTER PROGRAM WAS WRITTEN TO DESCRIBE TRANSIENT PROPELLANT FLOW

AND THE PRESSURE/TEMPERATURE AND O/? HISTORIES WITH TER CHAMBER PRIOR
TO IGNITION. EXPERIMENTAL TESTS WERE PERFORMED WHICH CONFIRMED THE
ANALYTICAL FINDINGS. IGNITION SPIKING OCCURRED WITH FUEL LEADS AT LOW
FUEL TEMPERATURE, AND EVEN AT HIGH FUEL TEMPERATURES WITH LONG VACUUM
LEADS: WhILE SPIKING WAS REDUCED BY CONTROLLED VALVE OPENING SEOENCES
AT NOMINAL TEMPYRATURES. THE ANALYTICAL STUDY RESULTED IN A PROPELLANT
ThANSINPT FLOW DTIITAL COMPUTER PROGRAM AND A CHAM%E PRRSSnRIATION
TRANSIENT DIGITAL COMPUTER PROGRAM WMMCH WAS WISED TO OTAIN THE ENGINE
STARTING CHARACTERISTICS. THE DATA FROM TPE PRESSURIZATION PROGRAM IS
USED TO PREDICT MAXIMUM PRESSURES POSSTLE PROM THE TRANSIENT CHAMBER
FUEL/OXTDIZER MIXTURE ENVIRONMENT

239101 C7106650
TUPPOPROP FUEL CONTROL FOR U5E RITE CONTAMINT.D OR VARIED FPELS
FRDLAK?., OJ., KECK, M.P., SCHWNT, G.V.
PATFNT NO.: USA 3904949 ASSIGNPES: US NAVY FILED: 18 JUNE 1968
OFIGIIAL PATFNT APPL. NO.: USA 7379c8
2 JUNE 1'70
DFSCPIrTORS: HFAT ENGINES, FLOW CONTROL, TPRBTNES
IDENTIFIERS: FUFL FLOW CONTROL, TURBOPROP ENGINE, ENGINE POWER

CONTROL SYSTEM, CONSTANT SPEED PROPELLER GOVERNOR, CONTAMINATED OR
VARIED FUELS, COMPUTER SECTION OF ENGINE POWER CONTROL SYSTEM, ENGINE
OIL WORMING MEDIA, CORR.CT TORQUE, CORRFCTED SPEED

SFCT]IO CLASS CODES: C75S1, C7326
AN 1NGINE POWER CONTROl. SYSTEM FOR A TUPREO-PROP ENGINE EOUIPPED WMTH

P. CONSTP.NT SPPFD PROPPLLEP GOVERNOR IS PROVIDE D WITH MEANS TO
rAH7PU1.ATF FUEL FLOW IN RESPONSE TO THE CORRECT TORQOE AND CORRECTED
sI'1ED OF 'iI fN4.01F. TNF? COMPUITER SECTION O? THE EWIN1 POWER COTROL'V;ST1"r USE:; FNcYN, I' OIL AS THP WORKING M.DTA. THESE FEATURN.S ENARLE

9.fP.1AJNATrD F;T., OR FUELS OF VARYING OUALITY TO BE USED, WITHOUT
NPVl lI.I: PTY.TPA11o4 ()R C'OM FNSATTNG ADJISTMINTS TO THE CONTROL, .YSTEM
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239290 C7106S38
FLUIDIC DIGITAL CONTROL APPARATUS RATING MULTI-PRASE CONTROL

FREQUENCY
EASTMAN, J.Mo
PATFNT NO.: USA 3532081 ASSIGNERS: PPNDTr CORP. FILPD: 14

MARCH 1968
ORIGINAL PATENT APPL. NO.: USA 712976
6 OCT. 1970

DESCRIPTORS: FLUIDICS, DIGITAL CONTROL
IDENTIFIERS: DIGITAL CONTROL, FLUIDIC, MULTTPHASE, CONTROL FREOUENCY
F ENGINE GOVERNOR, PULSE GENERATOR, SPEED ERROR, BEAT FREQURNCY
SECTION CLASS CODES: C7463
RFFERS TO AN ENGINE GOVERNOR APPARATUS HAVING A REFERENCE SPEED

VARIABLE FREQUENCY FLUID PULSE GENERATO AND AN ENGINE SPEED VARIABLE
FREQUENCY FLUID PULSE GENERATOR, ONE OF WHICH GENERATES A FOUR PHASE
FLUID PULSE OUTPUT AGAINST WHICH THE OTHER FLUID PULSE GENERATOR
OUTPUT IS COMPARPD. THE REFERENCE SPEED AND ENGINE SPEED FLUID PULSES
PROVIDE A CONTROL INPUT TO A PLURALITY OF PULSE OPERATED FLUIDIC
DEVICES WHICE RESPOND TO THE OUTPUTS OF THE TWO GENERATORS IN
ACCORDANCE WITH A SYNCHRONIZATION OF THE PULSE OUTPUT OF THE OTHER
GENERATOR WITH THE FOUR PHASE PUI.SE OUTPUT OF THE ONE GENERATOR. THE
DIRECTION OF ENGINE SPEED ERROR IS ESTABLISHED BY THE ORDER OF
SYNCHRONIZATION OF THE FOUR PHASE PULSE OUTPUT AND TRE COMPARED PULSE
OUTPUT, THE MAGNITUDE OF THE SPEED ERROR IS ESTABLISHED BY THE
FREQUENCY AT WHICH THE PULSES SYNCHRONIZF. A CONTROL FLUID PULSE
OUTPUT AT THIS SYNCHRONIZATION OR :BEAT: FREQUENCY IS GENERATED BY
EITHER OF TWO FLUIDIC DEVICES ONE OF WHICH IS CONNECTED TO RESPOND TO
THE FOUR PULSE OUTPUTS IN A FIRST SOQUEWTIAL ORDER REPRESENTING rNGINE
OVERSPFED AND THE OTHER O WHICH IS CONVICTFD TO RESPOND TO THE FOUR
PULSE OUTPUTS IN A SECOND SEOUENTIAL ORDER REPRESENTING ENGINE
UNDERSPEED. THE FNGINE FUEL FLOW RATE IS CAUSED TO STEP UP OR DOWN IN
SMALL INCREMENTS WITH THE CONTROL FLUID PULSES. AN ANALOG PROPORTIONAL
GOVERNINC ACTION IS ADDED TO THIS DIGITAL GOVERNING ACTION
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227q27 C7104841
SPACECRAFT CONTROL
REPORT NO.: UNNUMBERED ISSU.D BY: CALIFORNTA TNST. TECHNOL.,

kASADINA, USA
31 DFC. 1969
DFSCRIPTORS: AJFROSPACF. CONTROL, ELECTRIC SENSING DEVICES, ELECTRICAL

CONTROL EQUIPMENT, STABILITY, SPACE VEHICLE
IDENTIFIkRS: SPACECRAFT CONTROL, DIGITAL SUN SENSOR, GRAY CODED

DIGITAL SIGNAL, THRUST VECTOR CONTROL ANALYSTS, SOLAR ELECTRIC TOw
ENGINE, TORQUE, RATE INFORMATION, POSITION ERROR, FILTERING TECHNIQUES
INVESTIGATION, ELECTROMAGNETIC ACCELRROMTEP, EVALUATION, STABILITY,
THERMAL ST.IlILIZATION CAPARILTTIES

SECTION CLASS CODES: C7576, C7421
AVAILIABILITY: CFSTI, SPRINGFIELD, VA. 22191, USA
A DIGITAL SUN SENSOR IS DESCRIBED THAT USES A LINE IMAGE OF THE SUN

ON A DIGITAL DETECTOR TO PROVIDE THE SUN ANGLE IN TERMS OF A
GRAY-CODED DIGITAL SIGNAL. A SINGLE-AXIS BREADBOARD DESIGN HAVING A
5-DEGRE FIELD-OF-VIEW HAD AN OUTPUT OF AN 8-BTT DIrTTAL WORD. DYNAMIC
ANALYSIS OF THRUST VECTOR CONTROL FOR A SOLAR- ELECTRIC NON-ENGINE
PROPELLED SPACECRAFT REVEALED TFAT THE CONTROL TORQUE MUST HE LARGER
THAN THE TORQUE GENERATED BY THE TRANSLATION OF THE ENGINE ARRAY IN
ORDER TO INSURE STABILITTY. A TECHNIQUE FOR DERIVING RATE INFORMATION
HAS "EEN DEVELOPED AND APPLIED TO PRODUCE A SIGNAL TRAT IS
PROPORTIONAL TO THE POSITION ERROR. IT WAS DEMONSTRATED THAT
SEOUENTIAL FILTERING TECHNIQUES MAY BE USED FOR INVESTING OR SELECTING
CONTROL SYSTEM CONFIGURATIONS THROUGH TRADE-OFF ANALYSES. AN
ELECTROMAGNETIC ACCELEROMETER WAS EVALUATED FOR STABILITY, THERMAL
STERILIZATION CAPABILITIES, PERFORMANCE, AND SHOCK RESISTANCE

215Q20 C7134106
PFA rN(;TNF OVEPRATTI. RFWORK SCHfltT.lNr, AT HEATHROW AIRPORT
FRY , P .
; PRITISH COMPUTER SOC
DATAWARE: DATA CAPTURE TODAY 9 1970
14-15 APR 1970 BRITISH COMPUTER SOC HULL, YORFS, ENGLAND
PU.L: BRITISH COMPUTER SOC. LONDON, ENGLAND
DFSCRIPTOFS: ADMINISTRATIVE DATA PROCESSING, AIRCRAFT, AEROSPACE

APPLICATIONS OF COMPUTERS, MAINTENANCE ENGINEERING
SECTION CLASS CODES: C8640
FXTENDFD ABSTRACT ONLY GIVEN, SUBSTANTIALLY AS FOLLOWS: THE REWORK

SCHEDULING SYSTEM IS DESIGNED TO PRODUCE DAILY WORK SCHEDULES AND
DAILY PPOGRFSS LISTS WHICH THE MEN ON THE SHOP FLOOR FOLLOW TO REPAIR
(.OMPONENTS IN PRIORITY ORDER TO MEE T THE TARGET DATES. THIS ENABLES
"PA:5 HlOLDINGS OF SPARE ENGINES AND COMPONENTS TO BE CONSIDERABLY
.LD1CDE. A DE:SCRIPTION OF TiE ENGINE OVERHAUL REWORK SCREDULING SYSTEM
)UTI.lNF, ITS ADVANTAGFS AND WORFTNG ARE PRESNTPD TN TRE PAPER

I
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21%39 1 C712S33
TP DESIGN OF A DIGITAL THREP-TERM CONTROLlrR 0S A TURROJET FNGINE

STEED GOVERNOR USING DIGITAL SIMULATION METHODS. I. DIGITAL STMILATIOw
OF THE DYNAMIC BPHAVTOUI OF A TWO-SPOOL TUR9OJ.T PNGINp. I7. A DIGITAL
TPREE-TERN CONTROLLER AS A TURBOJET ENGINE SPEED GOVERNOR

COTTINGTEN, R.V.
REPORT NO.: ARC-30103 ISSUED BY: HAT. GAS TURBINP ESTAB.,

FARNBO1OUGH, ENGLAND
1970
DESCRIPTORS: HEAT ENGINES, SPFD CONTROL, AEROSPAC. CONTROL,

SIMULATION, CONTROL SYSTER SYNTHESIS, THIRE-TFRR CONTROL, DIGITAL
CONTROL

S CTION CLASS CODES: C7551, C7575, C6210, C7322, C6120
AVAILIABILITY: CFSTI, SPRINGFIELD, VA. 22151, USA
TEE DYNAMIC BEHAVIOR OF A TWO-SPOOL TURBOJET NGTNE CAN BE DEFINED

MATHEMATICRI.LT AND THUS SIMULATED IN A GENERAL PURPOSE DIGITAL
COMPITFR. THE TECHNIOQE IS DESCRIBED TOGETHER WITH A BRIEF STATEMENT
OF THE MATHEMATICAL THEORY, COMPARISON IS MADE B.TWEEN THE BEHAVIOR OF
A REAL ENGINE AND THAT OBTAINED FROM ITS DIGITAL SIMULATION, AND, IN
GENERAL, GOOD AGREEMENT IS FOUND. A BRIEF DISCUSSION OF THE
COMPARATIVE MERITS OF DIGITAL AND ANALOG SIMULATION IS ALSO PRESENTED.
A DIGITAL THVEE-TERM CONTROLLER AS A TURBOJET ENGINE ROTOR SPEED
GOVERNOR WAS INVESTIGATED ON A TWO-SHAFT TURBOJET, THE CONTROLLER
LOGIC WAS PROGRAMMED INTO A SPECTAL PURPOS. DIGITAL COMPUTER O-LINE
TO TEE ENGINE. A NOVEL WAY OF APPLYING THE RODEL RrERENCE ADAPTATION
TECHNIQUE WAS IISED TO OPTIMIZE CONTROLLER GAIN SETTINGS OFF-LINE USING
A DIGITAL SIMULATION FOR STEADY STATE AND TRANSIENT ENGINE BEHAVIOR.
THE RESULTS FROM THE rNGINE TEST AND THE DIGITAL SIMULATION ARE
PRFHSENTPD

210Q10 C711133
ENGINE rONTROl. PY t)TG]TA. COMPUTFR
INDIAN AND F.E4G. VOL. 112, NO. 4 214 APRIL 1970
D0SCRIPTORS: AEROSPACE APPLICATIONS OF COMPUTERS, DIRCT DI(;TTAT,

CONI'TlOL, ON LTNP OPERATION
SFCTION CLASS CODES: C7575, C8829
THE OLYMPUS S93 FOR THE CONCORDE SVPERSONIC AIRLINER HAS A FULLY

TRAWSISTGIZED ANALOGUE CONTROL SYSTEM THAT IS AMONG THEP MOST ADVANCED
IN THE WORLD. THE NEXT STAGE IN ENGINE CONTROL TECHNOLOGY IS LIKELY TO
BE THE TNTRODUCTION OF DIGITAL CONTROL SYSTEMS, WHICH DEVFLOPMENT IS
DISCUSSFD1
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I 1RS203 C70 18688

MATHEMATICAL MODEL OF AN INTERNAL COMBUSTION ENGINP AND DYNKMOMP.FR

TES1 RIG
ONK, J., COMFORT, J. ; UNIV. WARWTCK, ENGLAND

MEAS. AND CONTROL (GB) VOL. 3, No. 6 T93-100 JUNE 1970
DESCRIPTORS: MODELLING, BEAT SYSTEMS, ANALOGUE COMPUTER METHODS,

SIMULATION
SECTION CLASS CODES: C6120, C7551
AN ELECTRICAL CIRCUIT MODEL AND AN ANALOG COMPUTER SIMULATION HAVE

BEEN DEVELOPED TO REPRESENT THP DYNAMIC BEHAVIOUR OF AN IC ENGINE AND
EDDY CURRENT DYNAMOHETER SYSTEM. VARIOUS REFINEMENTS TO THE MODEL ARE
INTRODUCED AND ITS PERFORMANCE IS COMPARED WITH THAT OF THP REAL
SYSTEM OSING PSEUDO-RANDOM BINARY S OP.0FCF AND SINEWAVE. TESTING
TEChNIQUES. A PRIEF DESCRIPTION OP THE NECESSARY INSTRUMENTATION AND
IWTtR1ACINn IS INCLUDED

17,723 B7032322, C70 17222
ELECTRONIC COMPUTERS, SIMULATORS AND TRAINING AIDS FOR SHIP-BORNE

EQUIPMENT
TRANI, I.
ALTA FREQUENZA (ITALY) VOL.74, NO.SUPP.5 86-91 MAY 1970
DESCRIPTORS: SHIPS, COMPUTER APPLICATION, ENGINEERING APPLICATIONS

OF COMPUTERS, SIMULATION, MARIN SYSTEMS
SECTION CLASS CODES: B2740, C7574, B2619, C8829
LANGUAGE: ITALIAN
MODERN ADVANCES IN SHIPBUILDING PRACTICE, PARTICULARLY THE INCREASE

IN SIZE AND THE INTRODUCTION OF CONTAINER SHIPS AND BULK CARRIERS,
CALL INCREASINGLY FOR AUTOMATION OF ENGINE CONTROL, NAVIGATION,
GUIDANCE AND CARGO HANDLING. DIGITAL AND ANALOG COMPUTERS AND DATA
PROCESSING FACILITIES ARE UTILIZED, WITH TRANSDUCERS AT THE PHYSICAL
INTERFACES. COMPUTERS ARF USED IN SHIP DESIGN, FOR MODELLING AND
OPTIMIZATION OF ENGINE OPERATION AND CONTROL. SIMULATORS PLAY AN
IMPORTANT PART IN ON-SHORE TRAINING OF CREWS

t
I
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170777 C7018030
STUDY OF INDUCER LOAD AND STRFSS (INTERIM REPORT 19; FEB 196A-1% OCT

1968)
PARTEN, N.J., COONS, L.L., DAVIS, R.F.
REPORT NO.: NASA-CR-72514I ISSUED BY: PRATT AND WHITNEY AIRCRAFT,

VEST PALM BEACH, FLA., USA
CONTRACT NO.: NAS3-11216
2 APRIL 1969
DESCRIPTORS: HEAT SYSTEMS, ENGINEERING APPLICATIONS OF COMPUTER,

COMPUTER-AIDED DESIGN
SECTION CLASS CODES: C8829
AVAILIABTI.ITY: rCSTI, SPRINCFTELD, VA. 221NI, USA
A PROGRAM O ANALYSIS, DESIGN, FABRICATION, AN) TFSTING IS BEING

CONDUCTED TO DEVEOP COMPUTER PROGRAMS FOR PREDICTING ROCKET ENGINE
TURBO-PUMI INDUCER HYDRODYNAMIC LOADING STRESS MAGNITUDE AND
DISTRIBUTION, AND VIBRATION CHARACTFRISTICS. THIS REPORT COVERS THE
ANALYSIS AND DESIGN PORTION OF THE PROGRAM. METHODS OF PREDICTING
BLADE LOADING STRESS, AND VIBRATION CHARACTERISTICS WERE SELECTED FROM
A LITERATURE SEARCH AND USED AS A BASIS FOR THE COMPUTER PROGRAMS. A
TEST INDUCER WAS DESIGNED REPRESENTATIVE OF TYPICAL ROCKET ENGINE
INDUCERS AND INSTRUMENTATION WAS SELECTED TO PROVIDE MEASUREMENTS OF
BLADE SURFACE: PRFSSURE AND STRESSES FOR CORRELATION WITH TH?
PREDICTION SYSTEM

1613%0 C70h1407
DIGITAL COMPUTPR SIMULATION OF A DIlSEL FUEL INJECTION
DURE, J.P., GOYAL, M.R. ; GOVERNMENT ENGNG. COLL., REWA, INDIA
J. INSTN. ENGRS. (INDIA) MECH. EWGNG. DIV. VOL.50, NO.N, PT.ME3

132-48 JAN. 1970
DESCRIPTORS: MECHANICAL ENGINEERING, ENGINEERING APPLICATIONS OF

COMPUTFRS, HEAT SYSTEMS, SIMULATION
SECTION CLASS CODES: C8829, C7551
TEE FAPER PRESENTS A DETAILED ANALYSIS OF A DIESEL ENGINE FUEL

INJCTION SYSTEM WHICH GIVES A PILOT INJECTION AND A MAIN INJECTION,
USING A SINGLE PLUNGER HAVING TWO GROOVES TO GIVE STRPPED INJPCTION
THROUGH A SINGLE MULTI-POLE, CLOSED NOZZLE. THE CALCULATION FOR SUCH
AN INJECTION SYSTEM HAS BEEN PROGRAMMED FOR A DIGITAL COMPUTER. FINITE
DIFFERENCP METHOD HAS PFEN USED FOR STEP BY STEP SOLUTION OF THE
EQUATIONS AT EACH INTERVAL OF TIME. THE RESULTS PRESENTED WERE
OBTAINFD FOR A SET OF DATA TO SHOW TNT EFFECT OF VARIOUS PUMP
PARAMETERS ON TN! DISCHARGE CHARACTERISTICS OF TB? INJ.CTION SYSTEM
DESIGN DATA (10 REFS)
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161327 ('7016;384
IhETRMIWATION )F THYP COMP)ISTTON LAW OF AN INTERNAL rOMPOSTION .NC.TNI

bT BRANS OF DIGITAL COMPUTERS USING TOW INDICATED DIAGRAM
APOSTOLESCU, V., GRUNWALD, B., TARAZA, D.
BUL. INST. POLITEH. RICCURESTI (PtRMANTA) VOL.31, NO.45 101-14

JULY 1969
DESCRIPTORS: ENGINEERING APPLICATIONS 0F COMPUTERS, HEAT SYSTEMS,

FLOWCHARTING
SECTION CLASS CODES: C8829
LANGUAGP: RUMANIAN
THE AUTHORS PRESFNT A METHOD TAKING INTO CONSIDERATION THE THERMAL

DISCONTINUITIES OF TNF GAS MIXTURE, THE DISSOCIATION OF GAS, FUEL
ATOMIZATION AND HEAT EXCHANGE WITH THE WALLS. IN ORDER TO SOLVE THE
EQUATION OBTAINED WHICH SPECIFIES THE LAW OF COMBUSTION THE AUTHORS
SUGGEST THE RUNG2-KUTTA SPCOND-ORDER METHOD, PRESeNTING THU FLOW CHART
OF THE CALCULATION PROGRAM ELABORATED FOR A DIGITAL COMPUTER

146232 C0011142D
ANALOG COPPUTR CONTROL SYSTEMS FOR THP GROUND TRSTINrv OF %"CRAR

ROCKET ENCINE COMPONENTS
LANGILL, A.W. ; rROCSS SYST.MS INSTROMRNTATION, SACRAMENTO,

CALIF., USA
: INSTRUMENT SOC. AMERICA
rPOCFDIPGS OF THE 23RD ANNUAL. ISA CONFRRrNCE, ADVANCES I'N

INTRUMENTATION 1oPP. 1968
1 28-31 OCT 1968 INSTRUMENT SOC. AMERICA NEW YORK, USA
PURL: TNSTRUMENT SOC. AMERICA PITTSBURGH, PA., USA
DESCRIPTORS: NUCLEAR SYSTEMS, ON-LINE OPERATION, AUTOMATIC TESTING,

ANALOGUE COMPUTER METHODS, ENGINEERING APPLICATIONS OF COMPUTERS
SECTION CLASS CODES: C8829
DPSCRIBES TEE APPLICATION OF THE LARGE-SCALF GENERAL-PURPOSE ANALOG

COMPUTER FOR THE DESIGN OF CONTROL SYSTEMS USED IN THE NON-NUCLEAR
TESTING OP NUCLFAR ROCKET ENGINE COMPONENTS AND SUB-SYSTEMS. FURTHER,
THE APPLICATION OF ON-LINE ANALOG COMPUTER CONTROL OF GROUND TEST
FACILITIES IS INDICATED. IN THIS CONTEXT, THE ON-LINE COMPUTER (EAI
PC-12) IS EMPLOYFD IN CONJUNCTION WITH RTGR-SPED SERVO SUB-SYSTEMS TO
(1) rPNFHATF ALL RFQUIRFKI FORCING PlNCTIONS, (2) PROVIDE SWITCHING AND

MALINCTION L,(C. SIIIITDOWN COMMANDS, AND (3) PERFORM THE ?UNCTIONS O?
AN (CVERALI. YSTMS SUPPRVISOR

I1
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132623 C709787
DYNAMIC MODLLTNG OF GAS TURBINE PERFORMANCV
SARAVANAMUTTOO, H.I.H., FAKE, A.J.
; IRE, CONTROL AND AUTOMATION DIV., INSITUTF OF MEASUREMENT AND

CONTROL
INDUSTRIAL APPLICATIONS OF DYNAMIC MODELLING 133-41 1969
16-18 SFP 1969 IFE, CONTROL AND AUTOMATION DTV., 1NSITWTE OF

MPASUPEMPNT AND CONTROL DURHAM, ENGLAND
PURL: INSTITUTION OF ELECTRICAL ENGINEERS LONDON
DFSCRIrTOHS: ANALOGUE COMPUTER METHODS, STMULATTON, ARROSPACP

APPLICATIONS OF COMPUTERS, HEAT SYSTEMS
SEt(TION CLASS CODES: C8929
METHODS FOR DYNAMIC MODELLING OF GAS TURPINF PERFORMANCE HAS BEEN

DEVELOPED FOR VOTH ANALOGUE AND DIGITAL COMPUTERS. THE PROBLEM IS
APPROACHED FROM THE VIEWPOINT OF THE THERMODYNAMICIST, USING THE BASIC
INFORMATION REQUIRED FOR STEADY STATE PERFORMANCE CALCULATIONS. BOTH
ANALOGUE AND DIGITAL SIMULATION METHODS HAVE PROVED TO BE
SATISFACTORY, AND GOOD AGREEMENT WITH ENGINE TESTS PAS BEEN OBTAINED.
THIS PAPER DISCUSSES THE SIMULATION OF THE SIMPLE TURBOJET ENGINE, AND
THE METHODS DESCRIBED ARE CURRENTLY BEING USED TO SIMULATE THE
PERFORMANCE or MORE COMPLEX TWO-SPOOL AND THREE- SPOOL UNITS. THE
COMPUTER REQUIREMENTS ARE MODEST AND WEL. WITHIN THE SCOPE OF
REASONABLY EQUIPPED COMPUTER LABORATORIFS

114174 C706317
CALCULATION OF DIESEL ENGINES WORKING PROCESSES, AND THE APPLICATION

OF DIGITAL COMPtTHTRS FOR SUCH CALCULATIONS
KALMAR, I.
VISS. Z. TFCV. HOCPSCH. OTTO VON GURTCKr MAGDPRURG (CPRMANY)

VOL.12, NO.4 483-91 1968
DESCRIPTORS: HEAT STST., CORP. AIDED DESIGN, ENG. APPLIC. COMP.,

DESIGN AND CALC. AIDS
SECTION CLASS CODES: C8829
LANGUAGE: GERMAN
THE NUMBER OF EXPERIMENTS DURING DEVELOPMENT OF AN ENGINE CAN BE

REDUCED BY THE STUDY OF DIESEL ENGINE INDICATOR DIAGRAMS. WHEN THE
COMPUTATION METHOD TS LAID DOWN, COMPUTATION BY HAND IS COMPARED WITH
THAT BY A COMPUTER. THE VISE COMBUSTION LAW AND THE HEAT TRANSFER
EQUATIONS BY PELAUMN WERE USED WITH THE COMPUTER. THE MATCHING OF THE
COMPUTATION RESULT TO AN ENGINE INDICATOR DIAGRAM, AND THE EFFECT OF A
SINGLE PARAMETER COMPUTED BY THE PROGRAM SO DETERMINED, ARA GIVEN (
11 REFS)

I
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114172 C70631'
COMPUTER MODEL FOR CALCULATING THE BURNT CHARGE VOLUME AND THP

SURFACE AREA OF THE PROPAGATING FLAPE IN A SPARK IGNITION ENGTNE
SOMAYAJULU, K.D.S.o., SUBRAMANYAM, J.K.
J. INSTY. ENGRS. (INDIA), NEC. EUGIG. DIV. VOL. 49, NO. 11, PT.

8E6 298-302 JULY 1969
DFSCRIPTORS: ING. APPLIC. CORP., HEAT SYSTEMS
SECTION CLASS CODES: C8829
IN A COMBUSTION CHAMBER DESIGN, THE VOLUME OF THIE CHARGE BURNT AND

THE SURFACE AREA OF THE FLANE FRONT AS TEE FLAME PROPAGATES ARE
IMPORTANT CONSIDERATIONS. A METHOD OF CALCULATION TO BE SOLVED ON A
DIGITAL COMPUTER IS DESCRIBD. THE METHOD ENVISAGES DETERMINING THE
VOLUME COMMON TO A SPHERE AND THr COMBUSTION CHAMBER. THE POINTS ON
THE BOUNDARY OF THE COMBUSTION CHAMBER ARE GIVEN IN CARTESIAN
COORDINATES ANO11T A CONVENIENT ORIGIN, TRI POTNTS ARE CONVERTED INTO
SPHERICAL COORDINATES WITH THE SPARK PLUG LOCATION AS TRH ORIGIN. A
SYSTEMATIC PROCEDURE FINDS THE RADIUS AS THETA AND PHI ARE CHANGED AND
COMPUTES BY SUMMATION, THE VOLUME AND SURFACE AREA FOR SEVERAL FLAME
RADII. LIMITATIONS AND ADVANTAGES OF THE METHOD ARE DESCRIBED

67q01 P6921645, C69q9190
COMPUTER DATA PROCESSING TO COMPUTE NENNA TRANSFER FUNCTIONS
BFNENSON, H.
; ATOMIC ENERGY OF CANADA LTD T.S.A.E.C. NASA
TFFE TRANS. NUCLEAR SCI. (USA) VOL.S-16, 1O.1 207-9 FEB. 196Q
coR: ISTH NUCLEAR SCIENCE SYMPOSIUM 23-25 OCT 1968 ATOMIC

ENERGY OF CANADA LTD II.S.A.EC. NASA MONTREAL, CANADA
DESCRIPTORS: AEROSPAC? PROPULSION, COMPUTER APPLICATIONS, NUCLRAR

REACTORS, AEROSPACE APPLICATIONS OP COMPUTERS, PNGINPEPRING
APPLICATIONS OF COMPUTERS

SFCTTON CLASS CODFS: B3630, C8829
THIS PAPER DVSCRIBES THE COMPUTER DATA-PROCESSING METHODS THAT HAVE

BEEN DEVELOPED TO PERMIT TOTAL DATA ANALYSIS COMPLETION WITHIN A 72-HR
PERIOD. TO ACHIFVE THIS GOAL, IT WAS NECESSARY TO ESTABLISH EFFICIENT
AND FLEXIBLE PROGRAMMING METHODS AND TO ENSURE THAT THE DATA ARE VALID
WHEN THE TESTS ARE CONDUCTED. BECAUSE INTERPRETATION IS ESSENTIAL, A
WELL PLANNED SYSTEMATIC APPROACM TO VERIFICATTON AND SIMULATION WAS
INTRODUCED EARLY IN THE PROGRAM TO STUDY AND INTFRPRRT ANOMALIES THAT
COULD OCCUR IN THE DATA

6%082 C6911088
SIMPLTIETD SIMULATION OF ENGINE DYNAMICS
STRAVtEYN6FR, A.
I.TPTFAPRTTECRN. RA0IMFPPRTTECA. (CPRMANY) VOL.19, NO.1 1-S JAN.

19691
DkSCRI PTORS: S1 U1,ATION, ANALOGUE rOmP9TPvRS , pEs, N prpETNr

APPLICATTONS OF (OPI'ITFRS
.FCTION CLASS CODP!: r02Q, cq9qO
IA1(.IA( F: GFI0MANTll,'ll 11F TH Or; MrTNODS WIITCP CAN P? IISP.D TO SIMULATE FVGTYP

wYNPMlC~i ON ANALOG COMPUTERS WITH ADEQUAT. ACCURACY. IT DEPENDS ON THI!
PURP'E of TAR INVFSTTCATTON, THE COMPUTER CAPACITY AND THE TYPE OF
TAtl AVAYI.AtItP PNlr:'Tl' tATA, WRTCH OF TR. TORE? MTRODq IS TO PP 1 . P TN
A (;IVVN t'A.P
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37716 P6912430, C694132
SOMP CONSIDERATIONS ON THE POSSIBILITY OF THE ADAPTION OF MARY?

ELECTRICAL PROPULSION TO REMOTE CONTROL OR PROGRAMMED SYSTEM CONTROL
RAVENNA, L.
MARELLI (ITALY) VOL.42, NO.7-12 7-28 DEC. 1968
DESCRIPTORS: PROPULSION, COMPUTER APPLICATIONS, MOTORS, SHIPS,

HARINT SYSTERS
SECTION CLASS CODES: B4610, C7574
LANGUASE: ITALIAN
AN HISTORICAL ACCOUNT IS GIVPN OF RAFLY SYSTEMS OF DTBSRL- NL.CTRIC

PROPOLSION, WIT|! PARTICOLAR REFERENCE TO THE (ITALIAN) VESSELS SCILLA
AND CARIDDI. TIll. APPLICATION OF ELECTRIC PROPULSION TO DIFFERENT
CLASSES OF VESSEL IS CONSTDPRED, TOGFTHRR WTTH A DETAILFD
INVESTIGATION Or THE ALTERNATIVE FORMS OF PRIME MOVER, ELECTRIC
CONVERSION AND PROPULSION MOTOR. INFORMATION ON RELEVANT COSTS IS
PRESENTED, AND THE ARTICLE CONCLUDES WITH A DETAILFD ACCOUNT OF TWO
RECENT MARINE INSTALLATIONS WHICH HAVE INCORPORATED COMPUTER CONTROL
FOR SOPE OF TEE ROUTINE ENGINF BOOK OPERATIONS
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36495 D7506320
DESIGN OF DIGITAL ACTUATORS (PNEUMATIC DRIVES EXAMPLES)
USAMOV. KRH.G.VFSTN, NASHINOSTR. (USSR) 10D11 29-3? 19718 CODEN: VMSSAV

TRANS OF: RUSS. ENG. J. (6b) VOL.S4, NO.11 32-4 1974 CODEN:
DENJA3

DESCRIPTORS: ACTUATORS, DESIGN, PNEUMATIC CONTROL EQUIPMENT
IDENTIFIERS: SPRING TENSIONING,• DESIGN, DIGITAL ACTUATORS,PNEUNATICALLY ACTUAT.D DR!ES, 'ARIL3LE SPEhIb REGULATOR, DIESEL ENGINE

CENTRIFUGAL SITCH, AUTONATIC SWITCHING SYSTEMS, DIES L CtACTRIC

LOCOMOTIVES, CONTROLLER, POSITIONERS
SrCTION CLASt CODES: D24'iO
(Ii IRPS)

28761 D7506126
(DIESEL) ENGINE TEST BED MODEL FOR DYNAMIC CONTROL STUDIES
AL-BERMANI, S.A., GRAVESTOCK, R.E. ; QUEEN MANY COLL., LONDON,

ENGLA ND
J. AUTO.OT. ENG. (GE) VOL.6, WO.1 10-15 PED. 1975 CODEN:

JAU WA9
DESCRIPTORS: DIESEL ENGINES, TEST FACILITIES, DYNAMICS, TORQUE
IDENTIFIERS: DYNAMIC CONTROL, ANALOGUF COMPUTER MODEL, DIESEL ENGINE
FDDY CURRFNT DYNAMOHE.TER TEST RED, STEADY STATE, DYNAMIC TORQUE

FUNCTIONS, SPEED CONTROLLER, TRANSFER FUNCTION, THROTTLE ACTUATOR
SECTION CLASS CODES: D54 10, D1370
(6 REFS)

2,0 13 D70O2378
TORSIONAL STAFPLITY ANALYSIS Or A GAS-TRPINF POWERED HELICOPTR

DRIVE SYSTEM
DARLOW, H.S., VANCE, J.H. ; DCIT. T?-CPNOL. INC., LATHAM, N.Y., USA
TRANS. ASKE SYR. A (USA) VOL.96, NO.4 335-41 OCT. 1974

CODFN: Jr11OA8
DESCRIPTORS: HELICOPTERS, TORSION, STABILITY, DRIVES, GAS TURBINES
IDENTIFIERS: TORSIONAL STABILITY ANALYSIS, CLOSED LOOP DYNAMIC

SYSTEM, TRANSPORT FELTCOPTER SPEED GOVERNOR, GAS TURBINE ENGINE, DRIVE
TRAIN, NONLINEAR COUPLING, VIBRATIONS,' ROTOR, EXCITATION, TIM?
RESPONSE, FREQUENCY

SECTION CLASS CODES: D6610, D 10, D%420
(9 REFS)
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23110 T17,O047S
VIIAT:S NEW IN MOTORCYCLF ENGINWERING
COVINGTON, J.
AUTOPOT. WRG. (USA) VOL.82, WO.9 37-43 SEPT. 1q74 cODEn:

D1SBJ014TORSt DFSI(GW, SAFFTY, FPOLTIITTON, INTrIRAL COMPtI1PT1N ?CTNIOSO
MOTOR VRHICL. BRARKS, MOTOR VFRICL. SUSPPNSION

IDENTIFIEDS: WOBBL,, ANTI LOCK BRAKES, MOTORCYCLE TECHNOLOGY, ENGINE
EFFICINC1, OOTPUT, BRAKING, SAFETY FACTORS, SUSPPNSION SYSTPHS, NOISE
, EMISSIONS CONTROL, DESIGN, AUTONOTIVE APPLICAIONS, COMPUTWR,
PREDICT, SPEED/TORQUE CHARACTERISTICS, AUTOMATED DESIGN
SECTION CLASS CODES: D6290, D5410, D1340

21B08 D1406802
IMPROVED WEAR AND DEPOSIT CONTROL IN MEDIUM SPEED MARINE DIESEL

ENGINES (WITH ENGINE 011 DEVELOPMENT
VAN DE!: HORST, G.W., POLMAN, J., SUNDERMEIJP, J.J.H. ; CPRVRON

CENTRAL LAB., ROTTERDAM, NETHERLANDS
STD BOOK NO.: 9 900976 37 3
F UROPORT 73 CONFFRENCE PROCEEDINGS: MARINE DIrSEL ENGINES 1-12

1974
1 NOv. 1973 AMSTERDAM, NETFERLANDS
PUBL: INST. MARINE ?NGRS. LONDON, ENGLAND
DESCR ITORS: MARINE ENGINES, DIESEL ENGINES. WEAP, 011.
TDENTJFIFRS: WFAR, DEPOSIT CONTROL, MEDIUM SPEED MARINE DIPSEl.

E.NGINES, F.GINF OILS, LABORATORY BRUCH T.STS, OXIDATION, THIPRAL
STABILITY, CORROSION PROTECTION, WATER TOLERANCE

SfCTION CLASS CODES: DS410, D3650, D3690
(2 NrEs)

21800 D7406794
TUBROC!!ARGING OF SMALL (DTESEL) ENGINES
GOODLPT, I.W. ; HOLSET ENGNG. CO. LTD., HUDDERSF ELD, ENGLAND
PROC. INST. MECH. EG. (0B) VOL. 188 NO.3 77-87 1974 CODER:

PIMLAA
DFESCRIPTORS: DIESEL YNGINES, TURBOCffARGRS, INTERNAL COMBUSTION

ENGINE PFPIPORMANCF
IrENTIFIERS: LOST WAX CAST ROTORS, SMALL DIESEL ENGINES,

TURPOCHAIJGTNG, ADOPTION, RADIAL FLOW TURPINES, COMPONENT EFICIPNC!ES,
BEAhIN(., SEAL TP)SIGcN PROBLEMS, VANE VIBRATION, MANIUACIRING METHODS,
CONTROL. S;YSTEmS, DEMANDS, VARIA LE SPEED ENGINES

SPCTION CLASS CODS: DO410
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14190 T)7406696
OPEPAT70 AND CONTROL OF TNDUSTRIAL TURBINES (E.G. rLECTRTC

GENERATOR DRIVES)
WILSON, 1.1. ; GENERAL ELECTRIC CO., SCHENECTADY, N.T., USA
POWER EG. (USA) VO.78, 1O.2 42-4i FB. 1974
DESCRIPTORS: STEAN TURSINPS, STRAN-ELWCTRIC POWER ,NEPRATTON,

VELOCITY CONTROL, ELECTRIC VARIABLES CONTROL
IDENTIPIER S. CONTROL, INDUSTRIAL TIUBRIWES. OPERATION, COSTS,

FLECTRIC GENERATOR DRIVES, STEAN TURTDNR, STEP LOAD CNANGF, SPERD
GOVERNOR REGULATION, CONTROL PERFORMANCE

SECTION CLASS CODES: DS440, D8210, D2230

12911 P740S417
PROTOTY1PE Or A 100-FV, 3000 RPM GAS TIIEBINP SPRIES POR POVPR

G ENERATION
r cirRI, G.P. ; PIAT, TORINO, ITALY
; ASME
INTERNATIONAL CONFERENCE ON GAS TURBINES (PREPRINTS) 1-q 1974
31 MARCF - 41 APRTL 1974 ASNE ZURICH, SWITZRLAND
PUBL: ASME NEW YORK, USA
DESCRTPTORS: GAS TURBINES, rOWER PLANTS, CONTROL SYSTEMS
IDENTIFIERS: PROTOTYPE, GAS TURBINE, POWER GENERATION* LARGE,

CHARACTERISTICS, PEAK LOAD, ENGINE, DESIGN, TEST PROGRAM, CONTROL
SYSTEM, PACKAGE TNSTAILATION, 100 NW, 3000 RPm, BAS? LOAD

* SECTION CLASS CODES: D5420, D82SO

6680 17306680
HYRRID MODEL OF AN AUTONATED ENGINE TEST PED
SOLIMAP, 3.1.
J. ATITOMOT. PNG. (GB) VOL.4, NO.5 13-18 OCT. 1973 CODEN:

JAUTA9
DVSCRIPTOIRS: INTPRNAL COMBUST7ON PNOTNRS, MODELLING, ?EST FAC1I1.TTES

, CONTROl. SYSTEMS
IDENTIFIERS: CONTROL, IIYBID MODEL, AUTOMATED, TEST RED, SPEED,

TORQUE, INTERNAL COMFUSTION ENGTNE
SECTION CLASS CODES: D5410

5471 D7305471
A PREtIMINARY STUDY OF THE DESIGN OF A CONTROLLER FOR AN AUTOMOTIVE

GAS TURBINE (MATPERATICAL MODELLING)
WINTEREONE, D.E., MUNRO, N., LORTIE, P.H.G. ; UNIV. MANCHESTER,

ENGLAND
TRANS. ASME SEW. A (USA) VOL.q , NO.3 244-r0 JULY 1973

CODER: JEPOA8
DESCRIPTORS: GAS TRBIPES, CONTROLLERS
IDPNT7FTPRS: PIPSTN, CONTROLLER, AUTONOTTVE GAS TURPTNP, PUEl. MASS

PLOW, TIRbINE NOZZI.F AN.LE, GAS GENERATOR SPEED, TIIRTNE INLET
TERI'MRATIIRF?, CONTROL 5YSTrM, MATENATICAT. MODELS

SICTInP CLASS 'cOl,'V: D01O70, p2410
(10 RFmP .-;)
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71 17300071
DEVELOPMENTS IN HIGH-VOLTAGE GENERATION AND IGNITION CONTROL (FOR

COMNSTION INGINFS)
RITTAWNS97RG71, N. ; ROBERT BOSCH GMBH, SCWIRFDRD!NGIWN, GRHANY
; INSTN. ECH. RIGES
STD BOOK NO.: 0 85298 060 4
CONPREWCF ON AUTOMOTIVE ELECTRICAL ROgIP.ENT 79--84 1973
13-14 SEPT. 1972 INSTU, MICH. RRGRS BIGHTON, SUSSEXu, BGLAND
PUBL: INST. PIPCH. ?GRS. LONDON, ZIGTAWD
DESCRIPTORS: IGNITION SYSTMS, INTYRNAIT COMBUSTION ENGINES
IDENTIFIERS: DEVELOPMIENTS, IGNITION CONTROL, TRANSISTORIZ.D METHODS,

CONTACTLPSS TRIGGER SYSTEMSv SPARK IGNITED COMBUSTION ENGINE, HIGH
VOLTAG? GYPRnATION, COIL IGNITION

SECTION CLASS CODES: D2450, D5410, D5320
(3 R1?FS)
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39132 D7601423
THE PRFDICTION OF JOURNAL LOCT T DYNAMICALLY LOADED INTERNAL

COMDSTION EROINk BEARINGS
RITCHIE, G.S. ; N PCY° ENGNG. LAD., GRC, VRITSTONP, ENGLAND
NEAR (SVITZERLAND) VOL.35, NO.2 291-7 DEC. 1975 CODER:

3EARAH
DESCRIPTORS: DIESEL ENGINES, INTERNAL CORUSTION ENGINE COMPOWRNTS,

COMPUTER-AIDED DESIGN, JOURNAL BEARINGS, OPTIrISATION
IDENTIFIERS: SENIANALYTIC METHOD, DYNAMICALLY LOADED BEARINGS,

PIEDICTION OF JOURNAL LOCI, INTERNAL COMDUSTION ENGINE PRARINGS,
DIESEL ENGINE PEARINGS, APPROXRATE SOLuTrION, DYNAMIC REYNOLDS
EQUATION, COMPUTR PROGRAM

SECTION CLASS CODES: D3610, D5410
(2 REPS)

38910 D7601201
LATRRAL VIBRATION ANALYSTS OF GPINPATOR-Tf1rBIPR SHAFT SYSTEMS
NAGAF1,,I, T. ; TORTO SHIBAURA ELECTRIC CO. LTD., HEAVY APPARATUS

ENGNG. LAP., YOKOHAMA, JAPAN
INT. rATER POWER AND DAM CONSTR. tGB) VOL.27, NO.11 418-23

NOV. 1975 CODER: IVPCDR
DESCRTPTORS: TURBOGVWERATORS, SHAFTS, VIBRATIONS
IDENTIFIERS: TRANSIENT RESPONSE, LATERAL VIBRATION ANALYSIS,

GENERATOR TURBINE SHAFT, DESIGN, COMPVTLR
SECTION CLASS CODES: D9250, DS510, D3220
(4I REPFS)

38755 D760 1046
HYBRID CONPUTER TRFATMEWT OF SAMPLED RXPREUMENTAL DATA FROM ROTATING

PISTON MOTORS
CAILLIAU, R., SIFRPNS, R. ; RIJxSUNIV. GNT, GrNT, BELGIUM
RFV.-M (BELGIUM) VOL.21, NO.3 251-9 SEPT. 1975 CODEN: RREMAK
D.SCRIPTORS: INTIRNAL COMBUSTION ENGINE PFRFORMANCR, PNGINEPRING

APPLICATIONS OF COMPUTRRS, ROTARY ENGINES
IDENTIFTErS: ENGINE DATA ANALYSIS, HYBRID COMPUTER TREATMENT,

SAPPLYD f.PERINKYTAL DATA, ROTATING PISTON MOTORS, HYBRID INSTALLATION
SLCTIOW CLASS CODES: DSO
LANGUAGF: FLEMISH
(9 REFS)

36032 P7600323
TFST ENGINES PPODIUCFD BY DOC (COMPUTPR MACHTWING CENTRE AND CONVEYOR

SYSTEM)
ASHBIRN, A.
All. PACh. (tS5A) VOL.119, NO.lq 1141-16 OCT. 1970 CODE*:

ARMMAAA
DHSCRIL-rORS: NUMERICAL CONTROL, MACHINING CWNTRES, INTERNAl.

COMBUSTION ENGINFS, ENGINEERING APPLICATIONS OF COMPUTERS, CONVEYORS
ItENTIpIrRS: MACHINING CENTRES, TOYOTA, DNC, CONVEYORS, COMPUTER

CONTROLLED AND MONITORED SYSTEM, ENVIRONMENTAL TESTS, ENGINE PARTS,
INTEGRhATED PRODUCTION SYSTEM

SFCTION CLASS CODES: D4410, DS410, D6720
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SIMULATION STUDY OF TRANSIENT PF'RORMANCP MATCHING OF TOIIOPAM
ENGINE USING AN ANALOGUE COMPUTER TO EVALUAT2 ITS USEFULNESS AS DESIGN
TOOL

ITOH, M., ISHIGAKI, T., SAGITYA, Y. ; RES. AND DEV. DEPT.# ATRCRAFT
ENGINE DIV., ISHIKAWAJrIA-HARIMA HEAVY INDOSTRIES CO. LTD.., TOKYO,
JAPAN
TRANS. ASNE SYS. A (USA) VOL.97, W0.3 369-74 JULY 1975

CODIN: JFPOA8
DESCRIPTORS: TURBOFAN ENGINES, COMPUTER-AIDED DESIGN, SIMULATION
IDENTIFIERS: ANALOGUE CONPUTER SIMULATION, TRANSIFNT PERFORMANCE

HATCHING, TURBOFAN ENGINE, DESIGN TOOL, DYNAMIC RESPONSE, TRANSIENT
SPEED CONDITION

SlCTION CLASS CODES: D5420

36495 D7506320
DFS1.W OF DICTTAL. ACTUATORS (PNEUMATIC DRIVES EXA.PLES)
1SA MOY, KM .,.
Vl:TN. MA;HTNOSTW. (USSR) NO.11 29-32 1974 CODRV: TMASAV
TRANS OF: RUSS. ENG. J. (GB) VOL.54, W0.11 32.-4 1974 CODRY:

RENJA3
DESCRIPTORS: ACTUATORS, DESIGN, PNEUMATIC CONTROL EQOIPMWNT
IDENTIFIERS: SPRING TENSIONING, DESIGN, DIGITAL ACTUATORS,

PNEUMATICALLY ACTUATED DRIVES, VARIABLE SPEED REGULATOR, DIESEL ENGINE
9 CENTRIFUGAL SNITCH, AUTOMATIC SVTTCRTNG SYSTEMS, DIESEL ELECTRIC
LOCOMOTIVES, CONTROLLER, POSITIONERS

SECTION CLASS CODES: D21450
~(I RAPS)

36265 D7506090
INDDCTTON RAMPING A MOTORED HIGH-SP.ED FOUR-STROKE RECIPROCATING

F.NGIf.-INPLUEWCE OF ILFT PORT PRESSURE WAVES ON VOLUMETRIC EFFICIENCY
PROSSFR, T.G. ; KING:S COLL., UNIT. OF LONDON, LONDON, ENGLAND
FROC. INST. M.CH. ENG. (GB) VOL.18R, WO.4q S77-84 lq74

COD.W: PIILAA
DJ.sCl1'T0RS: INTERNAL COMBUqTION RNG.INM PERFORMANCE
IDrNTTFIPRS: MOTOR.D HIGH SPIED FOUP STROKE RECIPROCATING ENGINE,

INDUCTION RAMMING, INFLUENCE OF INLET PORT PRESSURE WAVES, VOLUMETRIC
EFFICIFNCY, PRESSURE FLUCTUATIONS, COMPUTER PROGRAMME, METHOD OF
CPARACTEISTICS, AIRFLOW FIGURES

SECTION CLASS CODES: D5410
(20 REFS)

350143 D7c%0 868
CPAYSLER :S FLPCTROPTC: LEAN-BURN ENGINE (WITH SPARK-CONTROL

COM Yfw TER)
MACH. DES. f!'SA) VOL.47, NO.17 214-6 10 OULY 197% CODEN:

PESCRI1TORS: INTERNAL COMBUSTION ENGINES, ENGINPERING APPLICATIONS
OF' CO PIIT F S

TDPFRTIPIERS: SPARK ADVANCE CONTROL, ELECTRONIC LEAN BURN ENGINE,
CIPYSI.FP, COM'UTRR, I(;MTTIOU, CTIRCUIT BOARDS

SFCTION CLASS COPPS: D5410
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35015 D7O5010
A SIMPL $ TRAM GENERATOR MODl., (DIOTTAL FNTHATION)
LVITH11RKR, 2., LINZEN, V. LITPRATIIPACHWRIS AND PRISPTRLE,

STUTTGART, GERMANY
DRENNST.-ARINW-KRAFT (BUK) (GRFANY) V.OL.27, O.8 334-5 AUG.

1975 CODER: PRVWAT
D!SCRIPTORS: BOILEES, MODELLING, SIMhLATIOW
IDENTIFIERS: STEAM GENERATOR MODTn, DIGITAL SIMULATION
SECTION CLASS CODES: D5220

34396 D7504221
HFASUREMINT OF AVERAGE INDICATOR DIAGRAMS BY A MINT-COMPUTFR AIDED

DATA ACoUISITION SYSTEM
KONTANI, K.
J. MFCIH. ENG. LAB. (JAPAN) VOL.29, WO.3 92-108 MAY 1975

CODER: KGKSBL
DESCRIPTORS: INTPRNAL COMBUSTION ENGINE PERFORMANCE
IDENT FIERS: 14FASURERENT, AVFRAGFD INDICATOR DIAGRANS, .lNICOMPUTPR

AIDED DATA ACOVtISITION SYSTEM, CONTINUOUS WNINE CYCLES, PRESSRF.,
IGNITION TIMING

SPCTION CLAS!; CODP.S: r5410
LANG;PAGP: JAPARNESE
(4 REPS)

30771 D750 0596
VIBRATIONS OF ROTORS IN TURBINE UNITS WITH SHORT CIRCUIT OF TH

GENERATOR (CALCULATION)
KOSINOV, YU.P., FILIPPOV, A.P. ; KHARKOV CENTRAL DESIGN OFFICE

POWER GENERATION INDUSTRY, ACAD. SCI., UKRAINIAN SSR
TEPLOENERGETIKA (flSSR) VOL.21, NO.6 70-3 JUNE 1974 CODER:

TFLOAS
TRANS OF: THERM. ERG. (GB) VOL.21, NO.6 97-101 1974 CODER:

TIIENAD
DESCRTPTORS: TIIRBOCENERATORS, VIBRATIONS, STRrSSPS
IDE.NTIFIFRS: ROTORS, TURBINE UNITS, SHORT CIRCUIT, GENERATOR,

CALCULATION, DYNAMIC STRESSES, DIGITAL COMPUTER, TORSIONAL VIBRATIONS
SECTION CLASS CODES: D8210, D5400, D3130
(7 REFS)

306 47 f'7'O0472
Frn(1NF DSTGN SPRIPS. 111. THl CRANKSHAFT
AUTOMOT. DES. MRG. (Gb) VnL.1 22-3 APRIL 1975 CODER: ADRGBS
DESCRIPTORS: CRANKSHAFTS, DESIGN, INTERNAL COMBUSTION ENGINE

COMPONENTS
IDPNTIFIERS: PATERIALS, FUGINr DESIGN, CRANKSHAFT, COMPUTER ANALYSIS
STRESSES
SECTION CLASS CODES: D%10, DS510
(2S STFS)
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293R0 1)750674S
CALCULA'ION POCENDTRPS POE POTTWTIAL AND VISCOUS ELOW SOLUTIONS FOR

ENGINET! NLTS
ALSERS, J.A., STOCKMAN, N.O. ; NASA, CLEVILAND, OHIO, USA
TRANS. ASH? SEP. A (USA) VOL.97, NO.1 1-10 JAN. 1975 CODRtN:

JRPOAS
D9SCIHIPTORS: AIRCRAFT BNGZNFS, FLOW OF GASES, VTSCOUS FLOW
IDENTIFIRS: COMPUTER PROGRAM STSTEN, POTINTALO SOLUTIONS, ENGINE

INLETS, CALCULATIONS, S9BSONIC COIVENTIONAL, AIRCRAFT ENGINE -ACALLES,
COPRPISSTILS VISCOUS FLOW, DESIGN, AWALIYS, VTO L LIT FANS, ACOTISTIC
SPLITTERS, STOL

SECTION CLASS CODES: D5420, D3510 I
29378 P7S06743
SIGMA CONPPTER-CONTROLLED MACHINE INSPECTS CYLINDFR BLOCKS AT RATE

OF 35/Il
MACH. AND PROD. ENG. (GB) VOL.126, NO.325 365-7 16 APRIL 1975
CODEN: MPREAU

DFSCRIrTORS: INTERNAL COMBIUSTION UGIWE COMPONENTS, INSPECTION,
ENGINEERING APPLTCATIONS OF COMPUTERS

IDENTIFIERS: SIGMA 3-STATION COMrvTFR CONTROLLED INSPECTION PACHINE,
CHECKING, CYLINDER BLOCKS, DIESEL ENGINES, GAUGING STATION

SFCTION CLASS CODES: D%41O, 91370

2P761 D7%06126
(DIFSEL) ENG INY TEST OLD MODFL FOR DYNAMIC CONTROL qTUIDIES
AL- PMANI, S.A., GRAV-FSTOCT, R.. ; QUEEN NARY COLL., LONDON,

ENGLA ND
J. AIUTOMOT. ENIG. (GB) VOL.6, NO.1 10-15 FEB. 1975 CODEN:

JAURA9
DVSCRIITORS: DIESEL ENGINES, TEST FACILITIES, DYNAMICS, TORQUE
IDENTIFIERS: DYNARTC CONTROL, ANALOGUE COMPUTER MODEL, DIESEL ENGINE
EDDY CURRENT DYNAMOMETER TEST BED, STEADY STATE, DYNAMIC TORQUE

FUNCTI'ONS, SPEED CONTROLLER, TRANSFER FUNCTION, THROTTLE ACTUATOR
SFCTION CLASS CODES: D5410, D1370
(6 REPS)
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24210 r)7;O IS75
MEN APPLICATIONS OF THE SPARK-EROSION TECHNIQUE TO MACHINING
JANICKE, J. ; CH&AI'LLES S.A.# GENEVA, SWITZERLAND
; GIVERAL DELEGATION TO SCI. AND TECH. RES., ET AL
41TH JOURNRIS DR PRIWTBEPS DR LA NECANIOUR INDUSTRIELLE. (4ATH SPRING

CONPERENCE ON INDUSTRIAL MACHINIRY) 6PP. 1974
1 22-24 APRIL 19711 GENERAL DPLEGATION TO SCT. AD TECH. RPS., RT

AL PARIS, FRANCE
PURL: GDOUPEENIT P0reR L:ADYANCEMEWT D LA MECANTO INDUSTRIELLR

SAINT-OtlPN, FRANCR
DESCRIPTORS: ELECTRICAL DISCHARG MACHINING, MACHIrE TOOL CONTROL
IDENTIFIERS: HIN1 COMPUTFR, NW APPLICATIONS, MACHININc, FULLY

AUTOMATED OPERATIONAL CONTROL, OIL, DI.LPCTRIC, VATER, SHORT PULSE
SPARK GENERATOR, ELECTRODE SYSTEM, NUMERICAL CONTROL

SECTION CLASS CODES: D4450
LANGUAGE: FRENCH

24113 P7501479
SIITLARITI PARAMET.R FOR SCALING DYNAMIC (PRESSURE) INLET DISTORTION
MOORE, F.T., LUEKE, J.o. ; GENERAL ELECTRIC CO., CINCINNATI, OHIO,

USA
TRANS. ASE SER. B (USA) VOL.96, NO.3 7q5-800 AUG. 19741

CODFR: JRFIA8
DESCRIPTORS: PRESSURE, AERODYNAMICS
IDENTIFIERS: ANALOGUE FILTERING, SIMILARITY PARAMETER, SCALING

DYNAMIC INLET DISTORTION, PRESSURE, DIGITAL AVERAGING, TURBINE ENGINE,
AIRCRAFT

SECTION CLASS CODES: D3510
(II RPM

23333 D7500698
DIRECT METHOD FOR ANALYSIS OF BRANCHED TORSIONAL SYSTEMSSPATKR, N. MERCURY MARINF, POND DU LAC, WTS., USA

TRANS. PSMr SFR. B (USA) VOL.96, NO.3 1006-9 AUG. 1974
CODER: JEFIAB

DESCRIPTORS: TORSION, ENGINES, NUMERICAL ANALYSIS
IDENTIFIrRS: DIRECT METHOD, ANALYSTS, BRANCHED TORSIONAL SYSTFMS,

TRANSFER MATRICES, VIBRATIONS, JUTNCTION, NATURAL FREQUENCIES, COMPUTER
SOLUTIONS, COUPLED ENGINE INSTALLATIONS, TURBINES, RECIPROCATING,
SCREW COMPRFSSORS, MARINE, AUTO DIFFPENTIALS, GEARED INSTALLATIONS,
HOLZER METHOD

SECTION CLASS CODES: D3110
(5 REFS)
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23110 D750047%
WHAT:S NEW IN MOTORCYCLE ENGINEERING
COVINGTON, J.
AUTOMOT. ERG. (USA) VOL.82, NO.9 3"-413 SEPT. 1974 CODERN:

AVErGBI
DESCRIPTORS: DESIGN, SAIFETY, POLLUTION, INTERNAL COMBUSTION ENGINES,

MOTOR VEHICLE BRAKES, MOTOR VEHICLE SUSPRSION
IDENTIFIERS: WOBBLE, ANTI LOCK BRAKES, MOTORCYCLE TECHNOLOGY, ENGTE

EFFICIENCY, OUTPUT, BRAKING, SAFETY FACTORS, SUSPENSION SYSTEMS, NOISE
EMISSIONS CONTROL, DESIGN, AUTONOTTVE APPLICATTONS, COMPUTER,

RFDICT, SPEED/TOROUE CHARACTERISTICS, AUTOMAT.D DRSIGN
SECTION CLASS CODES: D6290, D5410, D1340

23055 D75004120
COMPUTPF SIMULATION TUNES UP PNGINE (BLOCK MACHINING) L74E (FOR

HEAVY DUTY TRUCKS)
HAWKINS, W.A.
E'TALWOPK. PROD. (GB) VOL.118, NO.11 91-3 NOV. 19711 CODER:

I VPDA
DESCRIPTOhS: SIMULATION, TRANSFER LINES, PTSTON ENGINES, MACHINING,

PNGINEERING APPLICATIONS OF COMPUTERS
IDENTIFIERS: COMPUTER SIMULATION, ENGINE BLOCK, MACHINING LINE,

HEAVY DUTY TRUCK, TRANSFER LINE, BALANCING, DESIGN, IN PROCESS GAUGING
ADJUSTMENT, AUTOMATIC, DRILLING, TAPPING, V-8 CYLINDRB LTNr
SECTION CLASS CODES: D510, D44OO, D6720, D1360

23053 D7500418
INTERNAL COMPUSTION ENGIN TNSTRUMENTATION FOP ON-LTNP COMPUTER

APPLICATIONS
CONNOR, W.A. ; UNIV. COLL., LONDON, ENGLAND
INT. J. MYCH. ENG. EDUC. (GB) VOL.2, NO.° 1-8 OCT. 1974

'CODER: I?.EEB3
DFSCRIPTORS: INTERNAL COMBUSTION EWGINFS, INSTRUMENTS, ENGINEERING

APPLICATIONS OF COMPUTERS, TESTING
IDENTIFIERS: ON LINE COMPUTER APPLICATIONS, INTERNAL COMBUSTION

ENGIVE INSTRUMENTATION, DIGITAL, TEST RIGS, PERFORMANCE DATA
SECTION CLASS CODES: D5410, D24410, D1370
(14 REPS)

22227 D71407221
FETHOD O CHARACTERISTIC PERFORMAwCE CALCULATION OF JOURNAL PEARINGS

nNDER DYNAMIC LOADING
NAKAGIAWA, E. ; ISETKAVAJIMA-HAPTRA HEAVY INDnSTRIES CO. LTD.,

TOVO, JAPAN
ISIIKAWAJIMA-HARIMA ENG. REV. (JAPAN) VOL.114, NO.5 497-506

5'PI. 1974 CODEN: ISJGAV
DESCRIPTOWS: JOURNAL BEAPINGS, LOADING
ITDENTI FIRRS: CHARACTERISTIC PERFORMANCE CALCULATION, JOURNAL

IlYAITNC-S, DYNAMIC LOADING, DIGITAL CORPUTER METRO), FLtUTD FTLM
PFFS5Slrcf', PORCF, FRICTION LOSSES, DIESEL ENGINE

S';CTION CLASS CODES: P3610
LANGUACe: JAPANESE
(2 V'EFS)
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21748 D7406792
INTERNAL COMBUS TIO ENGIN. TVSTING BY DIGiTAL COMPUTERS
SOLIMAN, J.1. ; OIIE2 MARY COLL., 11NIT. LONDON, ENGLAND
J. AUTOMOT. PlUG. (GO) VOL.S, NO.4 22-6 AUG. 19714 CODN:

JAUIA9
DESCRIPTORS: INTERNAL CONBnSTION ENGINES, TESTING, ENGINEERING
PLICATIOWS OF COMPUTERS
IDENTIFIERS: INTERNAL COMBUSTION ENGINE, TESTING, DIGITAL COMPUTERS
SUCTION CLASS CODES: D5410, D1370

21176 D7406170
THE WORLD:S LONGPST CYLINDER BLOCK (MACWINE TOOL TRANSFER) TINE IS

ON RUSSIAN PRONT
HOLIINGM, J.
ENG-INFER (GB) VOL.239 NO.6184 40-1, 44 19 SFPT. 1974 CODEN:

ENCIAL
DESCRIPTORS: ThANSPPR LINS, MACHINE TOOLS, INTRNAL COMBUSTION

UGIN, COMPONENTS
IDENTIFIERS: INGERSOLL CYLINDER BLOCK TRANSFER LINE, RUSSIAN KARA

RIVPR TPUCK PLANT, MACHINP TOOL, COMPUTER SIMULATION, RPNOTW AIUTOMATIC
TOOL ADJUST"PFVT

SECTION CLASS CODES: V5410, D4400

20082 D74805076
MRATCING ENGINF-GENERATOR SYSTEMS TO NUCLEAR CORE-SPRAY REQI"REREWTS
FARTUNG, E.C. ; GENERAL ELECTRIC CO., SAY JOSE, CALIF., USA
POWER ENG. (USA) VOL.78, NO.7 52-5 JULY 1974
DESCRIPTORS: COMPUTER AIDID DESIGN, NUCLEAR POWER STATIONS, ELPCTRIC

GENERATORS, DIESEL ENGINES
IDENTIFIERS: MATCH, DESIGN, COMPUTER ANALYSIS PROGRAM, PUMP MOTORS,

COMPONENTS, GOVERNOR, EXCITATION SYSTEM, NIUCL.AR CORP SPRAY, MOTOR,
DIESEL ENGINE GENERATOR SYSTEMS

SECTION CLASS CODES: D8100, D1340

20001 T)I0 499i
USER ?.XPERIFNCE OF A COMPUTER BASED VATCHFEPIN, AND CONTROL SYSTEM

(IN A TRA I.rR)

; INST. "ARINE YN-RS., NAIITICAL INST
STO BOOK NO.: 0 900976 40 3
PhACTICAL EXPERIENCE WITr SHIPBOARD AUTOMATION 12-21 1974
6 MARCR 1974 INST. MARINE ENGRS., NAUTICAL INST ENGLAND
PUBL: MARINE MEDIA MANAGEMENT LONDON, ENGLAND
DESCRIPTORS: CARGO SHIPS, CONTROL SYSTEMS, ENGINERING APPLICATIONS

OF COMPUTERS, RELIABILITY, MONITORINGIID.NTIFIERS: EXPERIPNC , COMPUTER BASED UATCKPrEPING, CONTROL SYSTEM
, UNPIANNID ENGINE ROOR EQUIPM.NT, DISTANT WATR FREEZER TRAWLER CLASS,
ELECTRONIC, RELIABILITY, FIXED LOGIC RELAY CONTROL CIRCUITS

SECTION CLASS CODES: D6510, D2490
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Filo1. d4, cm-u li y ] ! lv( livr 2 )4 a Pa,tq H te' (wp 7 of 411

1 Id). V I IODUIC1 ION "FT11bI": (WI?'l !'J*Ali~K F:RO'10 MNP?('!T !' TI ATTONM?1 T!; F
I hO)IIlCT 7uN
LFISFDfR, L.
MASCWiTtPPWtIRKT ((,!FIMANY) VIL.ISO , Fo.60 1 165-A 26 3111,Y1 19748

CODFW: IrAlAK
DTScm!!TOIhS: Pl%')SIOI#, FLVCTP7CAl. TPSC~lAFrF- 1AC1!I'R~C
TI' NTIPIFTRS: MALHI1NES, SPAEK FROSTON, NIINPRTCAI.LY CORTHOL,PI), F'1ODPTF
STELL, DIE, ACCVRiCY, DIGITAL POSITION TNDICATION, PI1TSF GcNRA'OP,

ADArTIVF C04ITROL SYSITM, Sr1RFJICF !Roili'Fss, rORTAL TYPE, RATFS
SICT]C'N LLASS. CODF!!: DIIUrO

(14 1 7 F 0 03S)

vlil.I'fMAN, R.L. ; 177 Rf'!% INST., CHICACO, T1,7., TIA
T1JA NF. AM 1rV. F, (USFA) VOL.96, Vnf.2 11-9 WAY 1971. cofPN:

DEFSCRIJ'TOY4S: 1NTRE;NAI. COI!FIIITTON PNGINE tI!RFORI!ANC, STRIIATTON,
VIPRJATIONS, TOE!IYON

IIYFNTIPITERIS: TORSIONAL RESPONSE, INTERNAL COMPUSTION ENGINES,
DIGITAL SIMULATION TECHNIQUE, JEFFINED MATHEMATICAL MODEL, END ITEM
POWER SHAFTS, NATURAL FREQUFNCIPS, ROD? SHAPES, TORSIONAL NOTIONS,
STRESSES, FOURIER4 SERIES EXPANSION, FORCING FUNCTIONS, GASOLINE EGNGIE
*DIESEL ENGINV, ENGINE PRESSURE CRANK ANGLE CURVE
SECTION CLASS CODES: DSI410
(r, REIVS)

178S31 D74802875
PERSSUBP CHANGES, DUE TO PMERGENCY ARRANGEMENT, IN THE RP-PART AND

BE-PFATER OF A STEAM GENERATOR
LFITHYINEH, R.
PlPNNST.-WA8RMF-4DAFT (BUE) (GERMANY) VOL.26, NO.6 24.9-57 JTINE

19745 CODE*: BRWKAY
DV-Suh~iTORS: POlLFRS, PRPSSIURP, FLOW, PNGINEEIRINC APPLICATIONS Or

COMPUTkRS, MODELLING
IDENTIFIFRS: MODEL, STEAM GENERATOR, PRESS9RP, CHANGES, ESTIMATE,

CALCULATF, ANALOGOUS, DIGITAL, COMPUTER, RPIVEATIP, MASS FLOW, HP PART
GZPCTION CLASS CODES: D5220

LANGUAGE: GERMAN

(9 M~frs)
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NARC-92- I139
pilelI~, ('01pI. twy 2P.~l~4r~44J 1'il 9 (TteRI 30 of I411

13S(7 D~74I06073
S131LATION STIID)' Of' TkIANSIENT I'PPFflRAMCF MATCHIN Pe. F TIPHpR'4

ENG.INL E 1SING AN ANALOGUE COPUTER TO lVVALTATP ITS "SPPEJLNFS. AS r)?STGWq
lO001

TTO!!, V1.0 IS111GAKI, T., SAGTYA, Y. ;ISHIXAWAJ!RA-PARIMA 1'PAVY
1NDIISTRkeS CO0. LTD., TOWYO, JAPAN

;ASMF
INYRNPTIONAL CONYPThKNCP? ON GAS TTIRPTMPS (PRFPRTNTS) 1-6 14744
31 MiARCHI - '4 ArRIL 19741 ASMF ZURICH, SWTZPLAND
PUB!.: ASMF NFW YORK, ISA
flPSCRIPTONiS: TUP1BOPflO YNGTIP5, F'NC.IwF~pRNc APPLI!CATIONS' OF

I IFr~l I I i S: !'I ri A11104 S;TIY * i'AN5U 9 'reT 1rf:PPORM ANCI* M ATCIt I WI.
litI~ I. 1 , N( ~*,j A N Ajl(h;IIjo 1.C) 'lII* ' P 'N , T ? I ECN T00l.

*134c,9 T,70 96 9
SPIN))LV POFT 7 IONINC WITTR A STIVPPING IOTOR IN "ULTI-SPTPIPLP ATTOATTC

* LA IUPS
VAN Pr~ 100, 11.
INIr.-ANZ. (61il PANY) VOL."(t', N0.25 '4 3-8 22 MARCP~ 19714
VESCPIPTORS: LATPPS, POSITION CON4TROL, STEPPINC rOTORS
IbENTIFIHS: SrTNrjLE POSITIONING, STPPING MOTOR, AUTOMATIC LATHES,

DIGITAL CONTROL, PALL PFPCT C,?NPRATOR, ?rRJOTNG TRANSMITTPR
ST.CT'OoN CLASS CODES: P54410, P2'I 0, D2210

(f Pryf,)

CIT.( II.ATION I'Yio(,(r.)IfI;r FOR !()TFNT7AT. ANT) ViSCOIIS rPLOw SO1.)T~oWs FOR

AI.1:I, I.A., STrOCKMAN, T.U. W ASA, CLPI.lANP, OPIO, PS4

7NTP1.JA'r~otAL coNliiiNcip ON CA! TURP7NPS (P1IPPRI'JTcS 1i8 1474
21 r Al;I - La A I P IL 19754 AFMF1 71PTCI1, SWIT?.PRT.ANn
SuP!l.: As!1F NFIJ YORK, lISA
1 S C 11 lPlOh!"S: A 11, RA FT F N G 7N FS VI SCOTTS PLOW, FNrGTNftPRTNn

All ICA 11ON0 OF CC'MlIlTFRS, COPITRSSlPLF PLOW
I [4:NT1I f It!: CA LICL AT] ON ppocrmi)R ps, PTVOT', FASTC P IF rP FN TR,

(o~rPJ k 1 SOL1.11TONS# POTFNTIAL PLOW, FNGINF TNLFTS# SUPSONIC
CONVFNTIO4AL, CTlo, STOL, VERTICAL TAKPOFF, VTOL, AIRCRAFT, NACKPLLES,
COmiir!ssirl.F VISCTIs nTow, ME.ASURED SUTFFACF PRESSURE DISTRIBUTIONS,

PRODF, INLE:TS, PFCGRA! # TFIGN, ANATSTS, LI? PANS, ACOUSTIC SPLITTFRS

,CO~ilYN, VT.-CPS, SPOR.T HAULSSYCTI1OV CLASS CODPS7: E'r420, D31O1
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Pilel&4, CoP2i by TSMVC lls* r 214u race in ten 33 of 41)

ALrOMA! If'I ' N11 ANP FJ1 1SSIflN TYST NC
AI'TOrIOT. FR(.. (II5FA) 'IOL.61, NO.12 2g -33 TrC . 1Q73 COT) N:

DESCRIITORS: FNfGINES, APTOmATTC TFSTING, FWG7VN P]Nl APPLICATIO4S 0?
COMP'1TFRS, EXFPAIIS7 GASPS
IfINIIIRS: COPUT(E CONTR4OL, VNGIEP TPSTTWG, TPSTTNG ?ILPXCTLTTY,

RFTMCPS DOWNTLL, SAVPS TECHNICAL PANPOWFR, PFTSSTON TESTING
SFCTrON CLASF cOrPS: D5400O, D7831

9~4 0 4 D7'10200hG
(OlflTFib-ASSIST.PV CA!IIL11ATION OF RTRI!NCTP (VISING FTNTTFP TLPFNT1

P!ICKe, F.F., WINYLIPP f. ;PTPOWW POVFRT, PACP, IRVMAPY
P1EC N.ctl. (tP1l'.-ANY) VOL.5';, NO.12 410-17 1973 CODV: PBCNWp~
[)tsc~jrjohis: COMPlTFP4-A7DPFi t)SIGN, PINITr l PLrFF! METHOD,

MtCH4A41CAJ, STRYNCIT
IlEN'rI!!FHS: STRENCT11, PINTTF ELEM!ENTS, 'STVYrURES, TTLTTYC ARM!

CORtLtSS I NDUCTION FtlFV AC F, GFNERATOP, RPfl!ATOi CASTNcJ, TII IR I w
FOD N9ATT!ON, COMPtPfTEI1 ASS 157??) CALCULATTON

FCTION CLAss ropy!5: r'13140, D3260
(3 REPS)

66P3 D73fl6693
1!i1.1AIoU0 OF V!11PPIOflYNA411C rTd)Pss or A DIFSPI, .PrTNP ON P SMATt

1D1(;ITAI COMUT1V
0.111lA, V.P. ;T,1SF Lrm. OCOMOTIVE WORKS, VAR ANAST, TVDIA
.1 . INT'r . (ITPTA) -FCF. E:NC. MDV. VO..'W3, NO. MEF 6 2 q?-3Q1

IJULY 1973 COPF14: JYMIDAS
Er1SCLJT'!i'S: DIFSFL FNCIWPS, TtrPMODYNAM'ICS, C,!INFFRINA

Al'PLICATIONS OF COMPUTP1RS
IDEIOT11IFP.S: SIILATION, SALDIGITAL COMPTTR, MATHEMATICAL rnDEL,

TYh,1TT~7 lh0CFSq, DIFFEL FWGIWP

(1RTy.F)

51472 js730lC 47
T I-C U~r OF A "!YFR7D COMP!JTFF IN TFF OPTIISATION OF rAS T11PRTME

(Tlh BOJlIT F:%(I N TEEIIlST 1RFSPONSE) CONTRPOL PAR A~rTFRS
SAVAY0A1IUTOO, H .7d. PACTSAAC, BP.) CIIRTETON VINIV., OTTAWA,

C*A N AT) A
I1Rhq!. V1! 10 F VP A 11',A) VOL.015, "0.3 2c,7-614 JL 1q7?

I'2C V!'TI': O!PTIF1 !AT]ON, r~rl lpvpp!N F5r, TfTRPO3P T FNCTNFS,
!] *ltV',AIO , ( OtCI 11TVVI All? I(A TION!;

7 1VNi II.I 1T!: C( I'rM TSArTow , AS TIIRP7W'P, FlPrnjD comrllTPR, TIIRI'OJ1'T
F N c :.4 PF, C (p p1,tl 0 F , THF1M'OTYNAMT17S, 1 M UlAT 10 V, TRRIIST RFSPONSF:.
CG;NTICT. FNSTVII, hCC?LVR&1'I04 TRAJECTORY

5-fC1I' T l CLASS CODFS: DS~4?O
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Filela. c(WI. l'y ]srFC Ifror ?LaI4 PAnep 11 (Item 37 of 41i)

G t N11.A 1. APPE10ACE 10 Tli COMPUTF1i SOLTjlnm OF STJCLV- Awnf IWO-STRGF.
TURPdOCUIC-rD DTTPSFL EN(INE PATCHING~

WALLACT, F.3., CAvE, r.R. : UNIV. EPATF, FNGtAWD
MRC. INST'. "FCP. ENG. (GeI) VOL.187, NO.4P 9;5-57 1q73

COtDEN: Vll*!LAI'
DfSCRIPTORS: DIFSPFL IqGINYS, PNGINT'FRIMG APPI.TCATIONS OF COPIPUTFRS
IDENTTFIPIS: COP PU'IER SOLUT7ON, TUPROCPARAPP DTPSF. VNGYNP MATCRG
SECTTON CLASS COPES: D54110
(28 iFFS)

41i91 P7304Pq7
* :7VOW:O1.M:-FIRS~T Sl'II' WVI'H !)ATACflIFF (COMPUTPR CONT9oI. YNGT'lV ROOM)

F-11 T'111T 1.1. A4Tl MAR. FNG. 7"TN. (GPl) VOl .96, 40. 1169 6g2-3 AR1C.

DFSiClll0'1i:.: MARlITNE: F;T NF:S, CARG0 SHIPS, COHPIITFR APPLTCATTONS
1)F UN T I F I.V V r.: 'HfOOOO T DW TANK Y!4 , mowN TORI Nc, F*l~ ON 1T PFlRATTOW .

i'l:ie IV)hMA NC ' * M lllClA NI SHI TP, COMIITYI4 CO NT1(II. F"C(; t 1100ROM
SF:CT10ti CLASS CUlDhb: W00~1. D"0410

424~ D73004 24
DiICITI STM14,11IO'I OF ROTARY FISTON VN(rTNPS (OR WANKFI. FWGrPl
LAWTON#, P., MILLAR, !%.N., HUJTCHINSON# D.P~. :ROYAL MILITARY COt!.

SCI., SWINDON, FNGLAND
; INFI'N. IY*C1. ENGTS. FT. AL
CONFEREN~CE ONd ENGINF. PFRFORMlAVCV M'ODLLING 25-37 1973
22-23 nAY 1973 TN.STN, MFC!!. FPGRS. FT. AL LONDON, FNGLRD
PIUBL: INSTN. MVCR. FNGRS. LONDON, PNGLATID
DFIZCHIPTORS: WAN4KEL ENclNES, RTIARY !'4GPIES, RNGIERING

A1il.TCATTONS OF COtIIITVrS, rOT)FLT.TNr,
1)F l'T P11 1 1 IVT A I SIMPtATION, TPOTATY PISTON rNnTwRS, WARKP!,

I:1J(. JV I . AiXIM 14. N , Crorr' r1OW~ (N 1? IOtI, MOnFl.T1.1 NG , TPPRMVRNYAM TC
(ItT I

':C Tolo~ 1.~ A!:! ( o)TII:;: firU 10

4.21 D7_4(10421
T 7. F COMrITFri MOD fLT. ING O"F :l.AhGd:: MFCHAWIC?.?. SYSTFMS-9YVAMIC AND

* KINEMATIC ANALVSIF (OF V-8 !FNCTNF)
*T 7.41 N0 R. 0 LAFSr sf C.S., MAGARATSP , FP. MI8CHIGAN TPCHNOT..

; TldST%. rFCP. I.NCR4 i
19TD !()cF Moo: 0i 86;296 19C~ I
rf'MCIIANTFMS 1972 CORFPBiFRC' 111-16 1973
'-f. !"PUTT. 11q72 INSTV. MPCH. ENC.RS tOVITOW, VN(nLAID

Iff.;Ch1 Illors: K TN1FATICS, DYNAMICS, MODPFLI..YNr, TNTP!RNAT. C0N'lVSrTOn

t uImrTvyi roinv.1.INr, r'YNAMTC Awnf K7NPMqAT( ANALYSTR,
* I.It1' Y('1~Y ?.YT* l, lTN' p'lA CU) ISTTOM PRI"PNP

?,Ic I' I A!.! c(,rFr?: t"',01(0
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P110141, (t)T'!i. I'y INIt 11 sor 24 It Paqv 12 .. tem Il1 of '41)

62 T)'3 0 0Of 1

S AN1KI ANID INSTRUM. (1ISSJ) w4o.12 11-12 1q72 CODPN: STTNA1
TR~ANS OF: M~ACH. AND TOOL. MCP) WO.12 l'--la 1972 Cl)W

FITOAD
DYSCRIPTORS: VIINFRICA. CONTROL, DISPLAY 295TRtYPENTS
ir7NTI!lIPRS: DIGITAL DISPLAY, PRODOCPS, AWALYZFS, AtGORITTIS,

CALCOLA.TING, VARIOUS~ SYSTEMS, r'RSTGN, CTN(r1ITT, START ST~OP GPWFRATOR,
r11L57 rmw#A,iir. S1GIL SYSTFPS, NC, Mt11.TT DMTI rnrotvR., PIACHYMPF Tfli.ro
SVCTIOR CLA.91* COPPS: 012440, T)1400
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ASSEMBLY LANGUAGE PROGRAM
TO IMPLEMENT BANG-BANG REGULATION TECHNIQUES
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2600: *, AP2324.25 JUNE 15., 1976
666ll2: * STAPT FROM ZEO HAi-, 92-139
4401633 h1a00 ;'J30' PE.L A
d 4 4 eas 40411 4 dJ4I iOO UP SS lo1
44905: 0041 XXXXX 30235 ADVIOR ADP. VO"D
J61aG11 3662 6366' e0604. LLN BSS l.
1a687: M83 XXXXX 00112 ADLP3 ADP.. LP3
s4s a684 x :.:XX.,X 10012 ADLPI AD. LPI

0301869: 805 XXXXX 00673 ADLP2 ADP LP2

zealot 06966 96661 90" 1 DGTLI .SSS- 1.,1
00311: 9867 Z6361 e6t ON' -SS 101

.19012: 6g86i0 26'T49 CLP.
O OSl@ 1 6011 161-771 8062 STA' LIN
00614r 66612 65202 80234 LPI* o ADCX~I

M 015s, 06813 65132 36145 Lot CQNIR
ZOO 16:.e814 61136 03 V52: L' bFD

06617:; 00315 65764 16861 L., ADVOR
JSls8: 06616 141762 O010' LA" UP
0'019: OC017 20203 OCA
03023: 00120 24106 9AE
Z4621. 3021 45127 6151 . J1 ADWN
Z0822:-00022 1411*4 66176' L.A REF
00923: 00223 1751"24 01147 S, ADBP
30024; 024 121151 80175 c VO
30625; 06625 27414. SLE'
00926:- 00026f 41764 60612., . . LPI
004127: 30627 1411117 0175 LA !.?EF
0"328: 08030 121145 88,175 C V0
;629r 00031 -27412 . -GE
30630: M6032' 451.16 30-150 ADW&
30831 " 130033.141.751 1104 LA ADLPI
90032: 00034 1.61.177 . 6233 . STA. POINT
1033: 04635 14111.2 00-147 - LA ADBP
Z,034: 03036t 26040., '.
1Y; 35:. 08037 121165 00224 '  C *' AIDZ UX
Z 0-336: 02-44 je-724-4 SL
ZZZ37: Z14,1 551ZS 4'6& L, I ADLCI

.J. 1-: 3o0042. .71135 J0.1,47 A0[ . A-, ,
3ZZ39: 00143 71105 00151 . AW1 h1GCN-

0?049:, 0044 65161 sG14s " L., C ON.r
'2041: 36645, 26741' CLR
,ZZ4Z; 903'6. 161734 00131012 C LIN
30343: 06647 41744 00,81 ' D,12 LI
044: a0650. 126748' D T CLR

ZQ1045: 013051, 16172. 3000 STA U10
M00458 3052 141124 31176 '- LA RPF,
Z0347: 605 3. 155674 33147 , Ao! ADBP
JZ 148:. 0,'S4 121121 6 .175. V0

0049:. J855 27434 ... SL
Z0J5e: 00056 41304 0.,062 '. *+ 4
83001: 68Z57' 267' 0 CLR
Z8152: 03163 161722 10 02 STA LIN

35 3: 00261 41012 230.73 LP2
9154: P00A2 14.1722' 09004 LA ADLPI
32355: IZ363 161150 3-A233 'TA POINT
03356: 3664 141363 ZZ147 LA ADBP

110S7: 38J6S' 23140 AOA
J-56: JJ366 121135 00224 C ADDUM
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459: 44-J47 27404 S.
JZ56o: 4037i 65055 0146 L.I ADLCN
aaJ61: aZ71 2674 CLR
e~4e12: 444J72 16171,3 Z!'1122 STA LIN
0i3: Z073 141056 U151 LP2 LA ADCCCI

"Z54: Z3374 171713 Z007 - ONE
01055: 12l75 121127 0Z224 C ADDUW*
16: Z05: 76 27/402 SG

4J257 & J77 41J12 00111 t JIM
Z0068; ZO10J 161851 00151 STA kDCo0
03069: 03101 141046 00147 LA ADBP
ZZZ73: 3102 171705 00007 3 ONE3Z071: 00103 161t44 00147 STA ABBP

40372: 0010r4 1*a5W43 0014I7 LAvt ADC'
0C273: 0J105 151071 44176 A REF
40374s 04106 121067 Z0175 C VO
Z0075: '0 167 27412 SE
35076: 0J110 41763-00073 1 LR2
03777: 301.1 61142 00253 XX L CONO
OZZ75: 0Z112 61040 3OL52 LP3 L PEFRTD
k..079% 00113 61122 02225 L VORD
00083 "00114 141362 00176 LA REF
03081r 00115 155032 00147 AI ADBP
90082: 00116 125054 00M12 Co ( ADVO
Z2883: Z3117 27402 SG
00384: 0120 41772 00112 4 - LP3
0085: 8121 141055.Z0174 LA REF
03386: 00122 121053 03175 C VO
00e7: Z0124 27402 SG
00Z86: 00124 *1Z04 00130 1 L*4

OiM89: 03125 2aa03 CA0
3290: 00126 116.152 383O STA UP
ZZ391: 30127 41223 00352 1 LP4
20092: 40130 141653 33003 LA ADLP3
00393: 00131 161102 00233 STA POINT
08894: 00132 14115 0,3147 LA ADBP
Z0095: Oa133 20040 A0A U
30096: 00134 "21'70 a0224 c ADDUMi

04097: 00135 27404 SL
30098: 30136 65010 30146 LI ADLCN I
40099: 00137 26740 CLR
00140: 03140 161642 60002 STA LIN
44181: 33141 7126 .00147 AOM , ACOBP
Za132: 'J142 713a7 30,151 AOVI ACCON
00103: 00143 61110 Z3253 L CONO
30184: 031'44 41746 00112 4 , LP3
00105t 30145 XX 00253 CONR AD? CONo 1
03106: 0?146 :;XxXX 80406 ACLCN AZR LCNT
J3107: .33147 301 4177 AD;P AZP BREAAI
ao0zt: W4150 'x xX. 00050 ADWW~ ADP Iv:
30139: 331' XXXXX e02.12 ADC0N ADR CTRL
04 1Z: * READ R-EFERENCE 'OLTAGE
ZZ 1 1: - 30152 744 Z030 rtEFFD A DR 0
-J I t 2: 0ed153 14IJ20 00173 LA ;Al t
04.14: '0155 M407 0 SI '70

Z0J115: 11.5 131013 Z0171 A.. 11ASA(
ZOZ13, ZiI57 27Z7 SiNZ
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NAK.C-92-119 :

301171 0915Sh 41775 81i155 1 49-3

3 119: .J152 2.525.4 hZzI8 L.7S
.3 3 ZJ 1ZV 3 28A 431Z .

'33121: 3,164 2621, ht"13 3 It L L "1
031.22: 1' 155 2525J Z0013 '1

30124: 331657 4,575 Z152 %, I REP r -

ZZ 12: z:'!7~ 117,Vu 5
• " I. Z -Z , 

-,
3 12a

3Z II ' ,. 21znT10

., ,t.,. • I 1 . 2:. ; .. l ID UM ADP. ZU,-

401.37: 3.226 XXXXX 4k012 AL-PI ACS LPI
30 138: 0-322T '4XXXX 03OZ2 A.L.IN LIN
J3139: .802Z XXXXX 00233 Apt% T . ACR PC INT
3Z140. 0 2 , 1 ,b 175 ,FEF AR' REF
ZZ141; Z Z 232. :XXX;(x * 006 ADGTL ADR. DGTL.
Z a 142.- 3Z 3 3- '-. 20 03 ZOO P~O WT- ADR
?0143: 8234 "ZXXXX Z3372 ArCNI ADR CON 1.
J,3 144 * REA OUTPT 'CLTAGE +. COV1PA.E

-3e 145: 20235 MO 0434060e6 VGRD ADP. -3

003046: Z3236 14114 J0252 LA VOGN
,b 147: Z0237 .0i573 00070 OF' '70
ZJ3148: 302-430 4070 03070. S L 7
10149: 30241 131730 00.171 At J iASK-
! J1~3 I ;Z; 42 2:7407 S SNZ
30 1 5- t 0243 / 1775 d'-4 . ,
3015e: J02444 02370 4'J74 Dl '7J
,4153:t 424! 26250 Z301 IRS '1

. 154: Zia246 2300 TCA
JJi55: Z0247 26210 00010 LLS. 'to
-30156: &325. V61725 dia175 STA Va.
JZ157: J0251 4.5764 '30235 J ~ Q 'ORD
J Z I5Z: 00252 30001 Z0Z31 VO~I 553 h ss1

1 59 : O ,]UTPUT CONTROL. WOID
00160: Z0253 0044i 00000 COUNO ADP. a
4 16i: 3Z254 141,246 00322 LA- CHAN
30162: 00255 O5376-23037.6 OF '76
J3163: 00256 145754 00232 LA.,-L ADGTL
30 i4: Z3257 121530 J0007 C OE
JJ Ij 5. 0026 0 27406 NE
J0166: 20261 4103 ZZ264 1 1 * 3
30167: 90262 141122 30404 LA ANA
Z3,0166: 30263 141013 3276 OT
Q2'AI 1,' 59 t 0264 14'a1514 .313 . LA r
00110: 32,55 1215Z2 :.J 7 C ON

4172: J0267 'lA41A ,A4273 4,4

30173: 3273 1a6 61 '3151 LAjL A MCCN

J3074: ;J271 2521Z 4j04 i.LS '0
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4+17?5v 72 418d16 00276 , OUT
00176s 99273 145656 36t5l LAiAI ADCPW sr

vla177 t- 60274 286 ?&-. **A

J01781 06275 2621"V 33010 LLS' '1"
101791 30275 2750'. -O-U+T SSW -

' " -' -

+0180: 00277 4130 030.6 1. -u
+  .

00181: 00300 61072 88372 .... L. :+rC0Ni-.
8182: 60301 14113-0 0404 LA ,-:.ANk;
80183: , M332 03076c:0076 .- 00 '- -'7.
00184: 00333 14150.4 6807 ".:' LA, +.
00185s 00304 35a76 60976 O ....76.
.61869 00 85 26740- ... .. CLR - .. .
916187t 00296 '- 3676 .476 U DO ... "
08188: 00307, .14150' 067. . , -A . - ,.

30189: 00316. 050ri. 06676 t., ...
0019g- ,03 1.'1 145728t 49232 ... LA.L Gt A , -.TL. -
00191: 00312 I21475. 00007 C - 01E
'0192: '30313 2741-T .-, SE

00193: 00314 4 317 ." .1... 1
00194: 0315 L41067, 06404 : LA ArA
40195: 013316 41602' 0032 A -2,.-
-,30196: 30317 2 6 74 e'-':  -,. R ...
a0197 : d8320 03076' 09376 ,6.,- A " .

g319a: 60321 45732 0253 '-, iJ,1 ON. ,,....
36199: 00322 808.6:' 13800 :.;KAkJ"-'SS 0
30200; 0,323 , C .-- .. 7 .. E tP. ,. .
30201:; ~ ~ S UD.1NA~LNRL
03202: 00324 27400-'.: .cWLX.'P IMP '0203: 06325 61.045,08372- , '.,-" CObW -.-.

3024: OZ326 6,1725 08253 .. CONOI:" *. '

30205& 00327. 6 j.6 2 1:1 41L:5Z i f~'jL\V.: * REMD.
30204: 32330 617-35 Za3 ;"L

8628: Z6331 141645AL76 Aw

208: 00332' 1556 5 r00147 1. - AL. Aflspv;
Z209.: 60333 121642 .0175 . .V

002 18 s 30334 27402 so
0021 1: 00335 410,02'60-337 "+'
002121 '6a336 410,...0634.2.
00213t .0=7 20966. CAG ..

50214: 00340 t614"6 O6806 -*' STA 1L
68215 30341 4-15704150 .. '* 4 ~\
00216: 06342 1416 61 ' L 63'*w " 410 1
M317% 00343 175604,00147 s~.

a3 218: 333 12161842 0 1175, v"o;

a0219: 60345 27402 ,s J. , "*
30220: 06346 4156Oir,032"4 4 . ..
0221: 06347 2000.o ,,CAO
06222:Z-50 16" 1- 426 26 . .. ..

08224t: Je345,,. 16565z~1,. 2225" "-;S Z. +. : ;> :+ +,.

3022A.- '(. 352'1 ,15 7 -; 1 LP! L. Ab;a. -"''."
a0225: 00353 11573+ .. s,", 5 ' '

'
.

:

Z3226 ;: 2 0 I46 1553 'N224 .. C , -CD'M'-£ - "
.I9227: 'M355 2742 4 .S

•;,;23: 4i 356 41012 d372 'yy
10 357 161572 4.151 STA ADCC,

.3'30: 03360 141567 J147 L.. 3
J ,2.3L- J6361' 17S742 06323 SL AOr4-

.ii

:232 J0362 16L.N'5 31iI41 :ITA ,l~b"
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233: .JZ63 141613 00176 LA REF
,3323-0: 3Z564 175563 j011Z7 S,,0L ACSP
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35s J,436 S I.. I #,10 '31A17 5 C "J

UJ 23.5 s .1, 6 3 74 4 -3L
10237:' 3.7 41763 30352 ZP4
ZJ23,1:. ZJ ̂  7. 45636 33226 YY .L ALPI
Z3239: v2371 X,,XX Z0175 AVO ADR VO
a3240s TLEAD IN LINEAR CONTTIOL"
0 I24.1: J0372 00007 01310 .COriI ADR a
00242% Zj373 141412 a045 ,LA. LNtly

'0 43; : O374 35070 03070 DF 7
Z 44: ZZ375 0427Z Z3073 51 ,7

Z0245& 30376 131573 00171 A14D ilASi
30246: 00377 274a7 5z
30247: 04'Z0 41775 ,'0375
ZJ248.9 00441 02J70 00070 D '70
Za249: 004022 t61002 00404 S?1"A ANA
33250: O3z3 45767 00372 ,J.,. CONI
3 Z2-5 1: J Z40 4 003001 00030 ANA BSS 1.0
02 52: 34a5 0.3002 30002 LWiGN. BSs 1,2

dJ253,* DETERLZES I SYSTEM READY FGC LINEAR CONTROL

J'254: d'340 4j 0 OJ 00 00000r LC-VT ADR 0
3255: 30407 75620 227 AOM..1 ALIN

ZZ256: 30410 145617 902P7 LA,I ALIN
Z02S7: Z0411 12136 00417 C GOLN
OA258i 0041V 27412 SGE
J4259: 01,13 .45620 00233 ., . PtU1NT
03260': 06414 26740. CLR
00261: 30415 16561.5 Z0232 STA.1. ADGTL
00262: U416 41706 00324 - * 4 IDLE
00263:. 0417 0"T0 005 - GOLN DEC 5

0Z00 0 0 END ".
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STUDY OF EFFECT OF LOWER HAIN FIELD TIM4E CONSTANTS
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The time constant of the main field and the exciter field are associ-

ated vith the lowest frequency band of the alternator control spectrum.

In view of this the main field time constant was changed from 0.133 seconds

to 0.364 seconds to determine the effect on control stability. The gain

was adjusted to provide the same bandwidth of 20 Hz as shown in the curve

of M, in Figure 4-12.

The results of the change in time constant are noted in the curve of

M I where the peak at 11 Hz is slightly higher when no compensation issued.

Using the same compensation (lead at 3.3 Rz and lag at 13.3 Hz) as used for

M2 of Figure 4-12, we find that the characteristic of M2 in D-1 is flat

within 0.5 db out to 20 Hz. Optimization of the compensation could improve

this characteristic.

Figure D-2 shows the transfer of open loop to closed loop for the

main field time constant of .364 and an open loop gain of 57 dbIS as

plotted on a Nichols Chart. This gain would provide about an 11 Hz band-

width for the uncomipensated case. Increase of gain to 64 db/S provides

the closed loop characteristic recorded in M1 of Figure D-1. The compen-

sated case has the desired gain (57 dblS) as shown and produces the closed
loop characteristic shown as M 2 in Figure D-2.
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APPENDIX B

MICROCOMPUTER CONTROL SYSTEM SOFTWARE
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B-1. BRIEF DISCUSSION ON TYPES OF CONTROL

Three types of control are ordinarily considered:

1. Proportional

KpG

where e - desired value-actual value

2. Integral

K4te dt

3. Derivative

K D de
dt

Proportional control is always desireable. Integral control is used
when the steady state error must be small since the integral control signal
will grow indefinitely for any error however small. However, too much
integral control may lead to instability especially if there are large time
delays in the response of the system. Derivative control tends to stabi-
lize the system and to offset time delays.

In the voltage control system, the specifications require a small
steady state error, therefore integral control is necessary. The time
delays mainly in the exciter and generator field circuits are relatively
small and it was possible to stabilize the system without derivative
control. Therefore, in the voltage control system, the control function
consists of integral plus proportional control. The control signal-
KpSt + KI VO e dt.

The specifications for speed control do not require as small a steady
error as in voltage control. Therefore, integral control isn't necessary.I The system time delays mainly due to the generator and engine inertias are
large and derivative control helps to stabilize the system. Therefore,

tespeed (frequency) control system consists of proportional plus deriva-

yie control. The control signal - Kpe + KD de. Integral control was

integral control tended to make the system oscillate, so the best performance
was obtained with no integral control.

216 (B-2 of B-30)
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B-2. EQUATIONS RELATING TO DEVELOPMENT OF VOLTAGE CONTROL ALGORITHM

Vg - Generator voltage in RMS volts

K Vg = d-c voltage after rectification where K1 is dependent on
potentiometer R30 (Three Phase Voltage to Analog Switch
Circuit

IV field current

K,Vdes = d-c reference voltage (created by -12 V through circuitry
consisting of R4, Dl, D2, R3, and potentiometer Ri in
Three Phase Voltage to Analog Switch Circuit)

Vg=KgIp Generator Equation (1)
where: Kg = slope of generator air gap line

Eex= RFIp+Lp dI Main Field Equation (2)
dt

Vc- Rex lex + Lex dex Rotary Exciter Equation (3)

Eex= Kex lex = Voltage applied to main field by rotary exciter (4)
where: Kex - slope of exciter saturation curve

4 = Main field resistance

Lf = Main field inductance

Vc = Voltage from computer

Iex= Rotary Exciter field current

Rex= Rotary Exciter field resistance

Lex- Rotary Exciter Field inductance

!jVdes-Vg) = voltage to A to D converter

VC = KpK, (Vdes-Vg) + KI- K, (Vdes - Vg)dt z (5)
Control equation (Poportional & Integral) Where: Kp & KI areparameters set in computer program.

Taking Laplace transformers of equations (1), (2), (3) & (4)

Vg = Kg If (6)

Eex = (R# +$Lf ) I p w IF if (1 + SYT) (7)
Vc = (Rex +SLex) lex = Rex lex (1 + Svc%) (8)
Vc M Kl (Ve - Vg) [Kp + j (9)
Eex - Kex Iex

NOTE: The underscore under a quantity indicates Laplace transform

217 (B-3 of B-30)
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Tf -_II: Tex- Lex
RRex

Vg = Kg If Kg x = Kg Kex Vc
S(1+sT) Rex R F (1+s457(l+sTex)

Kg KexKKi +1  Vdes

Yg ____e____+_ (-; -Vg)
R; Rex 5(l+sTf) (l+sTex)

S(l+sTf) (l+sTex) s

Kg K _+K__) Vdes

S(l+sTF) (l+sTex) +K (1+ 
s (10)

KI

Where: K = K-K-- KjKT
Rf Rex

To get steady state value of Vg apply final value theorem

Vg steady state = lim SVg

Vg steady state z Vdes as it should

If Kp & K, are chosen such that

Tp
K,

K Vdes (11)
Y9= $(l+sTex) + K s

Equation (11) is equivalent to the differential equation

Tex dV + V + KVg = K Vdes (12)

To model the effect of applying or removing load assume the machine is
running in steady state with Vg - Vdes and Vdes is suddenly changed from
Vdes to Vdes +6V

2 18 (B-4 of B-30
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Solving equation (1fl)with initial conditions:

t -o , Vg Vdes +AV
dVg 0
dt

Which gives rise to:

Vg-. Vdes +4V - K AV
S $(Tex s+l)+K 4U

This corresponds to a sudden jump from Sides to Sides +,A~V followed by
a decrease to Vdes governed by the time function corresponding to:

K 
-Aft__

S(Texi +1) +K

The time function is:
I A e 41 + -4 2 t)

1 f- T~ex
Where: A =Tex

*1 = 2Tex '

A sketch of Vg is:

Vdes A

A V is positive for removalt of load and negative for

application of load

0S

t 0

This is qualitatively the same as oscillograms taken on the real system

(see Appendix D).
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A simple block diagram of the entire system is illustrated below.

d.c. voltage

Measurd V,,40O~z a~c.Rectifie;
and K VVc KI(Vdes -Vg)

Ref erence

Voltage

Digital Numbers

t
Compter Vc =Kp (Vdes -j + K,(ds V9t

T on

Vc Vmax T on

AT

Driver Exciterl il tr

L ~VR
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B-3. VOLTAGE CONTROL ALGORITHMl

80H

II

- Path A 80Se

~Flowchart
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B-4. EQUATIONS RELATING TO DEVELOPMENT OF FREQUENCY REGULATION ALGORITHM

For Generator:

f Wg Pl

3600

Where: f - Frequency of generator voltage in Hz
Wg = Speed of engine in radians/second
p - Number of poles in generator - 24

f Tr ~ 2)I400 (60000 rad =2000 RPM

3600 'r s ec/

For Diesel Engine:

j dw + K FW g/*e g
dt

Pe NrY Vg la cos'
Where: tg=Wg =Wg

Ye - Ke X (X - KaVc)

J = Moment of inertia of engine and generator in watt-sec3

Wg = Speed of engine in rad/sec

KF = Damping coefficient in watt-secs2

Ye - Engine torque in watt-secs

=r Generator torque in watt-secs

X= Fuel pump position in radians

watt-secs

K a - Woodward actuator gain

j dwg p W Ke Ka Vc - )*

d (fdes-f)
Vc - Kp (fdes -f) + Kd dt

p ly
fdes-f - (Wg des - Wg)

222 (B-8 of B-30)
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Taking Laplace transforms for no load (Yg = 0)

PAg des w(is + K#) Wg Ke Ka P t  LKp +SKdW S

Where: K = Ke Ka p*W!Kp
3600

Note: Underscore indicates Laplace transform

s+ Kf + K (S E +i)] g =K( +l Wg des

Wg= K + S K.p Wg des
Kd\ S

+i K P/ + KF+ K

Wg steady state = lrm 3 Wg
S-- 0

Wg steady state = K Wg des
K+K

Therefore if K > Kp the steady state speed will have the desired value.

A Wg = KKL Wg des

(KP + K) (K + KL + K)

for Kp = 0

AWg = KL Wg des

4 KL + K

If _ 5 & KL = .01 watt-sec2

Wg des 400

4Wg= .01 = 5
.01 + K 400

4 = .05 + 5K

K = 3.95 f 7.9 watt-sec2
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A K of 7.9 wili be enough to hold frequency within 4 Hertz.

For load on generator proportional to Wg; fg - KL Hg

Kd Kd Wg des

YJS K+K (-5KP +1]J W K Kp+l1) !f des W

Wg KK (S + Wg des

K+ KF + KL + K

Wg = K Wg des under load
KF+ KL + K

AWg ( K K ) Wg des Change from no load
K +K KF + KL + Kto full load

224(B-10 of B- 30
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A simple block diagram of the frequency control scheme is illustrated below:

)Vg 400HZ Comparator 12 5OKsecs = count for 1/2 cycle

digital numbers

(L-.2500A sec

Proportional to Computer] Vc (fdes -f) Kp + nj(fdes-f)

fdes -f

Pulse Vc =Vinax lnT
2000 HZ ModulatorI

rjp= 500 pAsec

iActuator Woodward Fuel Diesel
Driver Actuator Pump Engine Gen.
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iI-5. FREQUENCY CONTROL ALGORITHM

IN+
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B-6. CONTROL SYSTEM FLOWCHART

BEGN)

UAI FOR PUT

MFP

TO AHIr

NECKS

p 16 s

C14EC

ORTPU

IF [FRI
CHECK YES

IUS
C HhKinteg t E O N Fe..

UDL
pl 22APBOUT UT

II
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B-7. CONTROL SYSTEM PROGRAM LISTING

OP LINE SOURCE
LOCATION CODE NUMBER STATEMENT

0038 0 ORG 38H1

0038 3EBO 1 MVI A,OBOH

003A D3E6 2 OUT 0E61

003C 3EFO 3 MVI A,OFOH

003E D3E6 4 OUT OE6H

0040 3EEO 5 HVI A,OEOH

0042 D3E6 6 OUT OE6H

0044 3EFO 7 MVI A,OFOH

0046 D3E6 9 OUT OE6H

0048 3EEF 10 MVI A,OEFH

004A D3CO 11 OUT OCOB

004C 78 12 MOV A,B

004D D3C3 13 OUT OC3H

004F 3E6F 14 MVI A,6FR

0051 D3CO 15 OUT OCOII

0053 7C 16 MOV A,fl

0054 D3C1 17 OUT OC1H

0056 DBE6 18 IN OE6H

0058 E602 19 ANI 02H

005A DBE5 20 IN 0E511

005C EB 21 XCHG

All mnemo~nics copyright Intel Corporation 1980.
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OP LINE SOURCE
LOCATION CODE NUMBER STATEMENT

005D CA8DOI 22 JZ SUBI

0060 C680 23 ADI BOH

0062 4F 24 MOV C,A

0063 7D 25 MOV A,L

0064 P27600 26 JP PSO

0067 A7 27 ANA A

0068 F29D0O 28 JP P81

006B CDDAOI 29 CALL MM1ULT

006E FAAOOO 30 JM P83

0071 0600 31 MVI B,O

0073 C3A900 32 JMP TTMR

0076 A7 33 P80: ANA A

0077 FA8500 34 JM P881

007A CDE901 35 CALL PHULT

007D F2AOOO 36 JP P83

0080 06FE 37 MVI B,OFEH

0082 C3A900 38 JMP TTMR

0085 CDE901 39 P881: CALL PMULT

I 0088 C680 40 ADI 80

008A FEFF 41 CPI OFFH

008C C2A800 42 JNZ TMR

008F 3D 43 DCR A

0090 47 44 NOV B,A

0091 ES 45 XCHG

All mnemonics copyright Intel Corporation 1980.
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OP LINE SOURCE

LOCATION CODE NUMBER STATEMENT

0092 DBE6 46 IN OE6H

0094 E604 47 ANI 4H

0096 C2B900 48 JNZ CHECK

0099 57 49 MOV D,A

009A C37E01 50 JMP INT

009D CDDA01 51 P81: CALL MMULT

OOAO C680 52 P83: ADI 80H

0OA2 FEFF 53 NZI: CPI OFFH

00A4 C2A800 54 JNZ TMR

0OA7 3D 55 DCR A

00A8 47 56 TMR: MOV B,A

0OA9 EB 57 TTMR: XCHG

OOAA DBE6 58 IN 0E6H

OOAC E60H 59 ANI 4H

OOAE C2B900 60 JNZ CHECK

0OBL 57 61 MOV D,A

OOB2 3E40 62 MVI A,40H

00B4 D3EA 63 OUT OEAH

OB6 C37E01 64 JIMP INT

00B9 7A 65 CHECK: MOV A,D

OOBA A7 66 ANA A

OOBB C27E01 67 JNZ INT

OOBE 14 68 INR D

00B DBC2 69 IN cC2H

All mnemonics copyright Intel Corporation 1980.
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OP LINE SOURCE
LOCATION CODE NUMBER STATEMENT

OOC1 4F 70 NOV C,A

00C2 DBC2 71 IN OC2H

00C4 FEFB 72 CPI OFBH

00C6 CADDOO 73 JZ F1

00C9 D2D400 74 JNC F2

00CC 3E45 75 MVI A,45i

OOCE D3EA 76 OUT OEAH

OODO AF 77 KMA A

00D1 C37101 78 J)4P TMR2

00D4 3E46 79 F2: 14VI A,46H

00D6 D3EA 80 OUT OEAH

00D8 3EFFE 81 MVI AOFEH

OODA C37101 82 JMP TMR2

OODD MO8 83 Fl: MVI A,801

OODF 81 84 ADD C

OOEO 4F 85 NOV CA

00EI F25101 86 JP F3

00E4 95 87 SUB L

.1 0E5 F20301 88 JP F72

j 0E8 69 89 F91: NOV L,C

00E9 FEFO 90 CPI OFOH

OOEB DA1801 91 JC FTEST1

OOEE 17 92 RAL

00EV 3F 93 CMC

All mnemoonics copyright Intel Corporation 1980.
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OP LINE SOURCE
LOCATION CODE NUNBER STATENMENT

OOFO 17 94 RAL

OOF1 3F 95 C

00F2 17 96 RAL

00F3 67 97 F93: HOV H,A

00F4 79 98 F993: NOV A,C

00F5 FECO 99 CHI OCOB

00F7 DA1801 100 JC FTEST1

OOFA 17 101 RAL

OOFB 84 102 ADD H

OOFC FA6901 103 JM F52

00FF AF 104 XRA A

0100 C37101 105 JMP TMR2

0103 69 106 F72: NOV L,C

0104 FE10 107 CPI IOH

0106 D23201 108 JNC FT22

0109 07 109 RLC

010A 17 110 RAL

OlOB 17 Ill RAL

01OC 67 112 MOV ,

010D 79 113 F772: NOV A,C

OIOE FECO 114 CPI OCOR

0110 DA2101 115 JC FTSTI

0113 17 116 RAL

0114 84 117 ADD H
All1 mnemonics copyright Intel Corporation 1980.
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OP LINE SOURCE
LOCATION CODE NUMBER STATEMENT

0115 C36901 118 Jmp F52

0118 AF 119 FTESTI: XRA A

0119 C37101 120 JP TMR2

011C 3EFE 121 FTEST2: MVI A,OFEH

01E C37101 122 JmP TMR2

0121 3E80 123 FTSTI: MVI A,80H

0123 84 124 ADD H

0124 C36901 125 Jmp F52

0127 3E7F 126 FTST2: MVI A,7FH

0129 84 127 ADD H

012A C36901 128 Jmp F52

012D 2680 129 FTI1: MVI H,80H

012F C36101 130 Jmp F33

0132 267F 131 FT22: XVI H,7FH

0134 C30DO1 132 Jmp F772

0137 69 133 F9: MOV L,C

0138 FEl0 134 CPI IOH

013A D21COl 135 JNC FTEST2

013D 07 136 RLC

013E 17 137 RAL

013F 17 138 RAL

0140 67 139 MOV H,A

0141 79 140 F99: NOV A,C

0142 FE40 141 CPI 40H

All mnemonics copyright Intel Corporation 1980.
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OP LINE SOURCE
LOCATION CODE NUMBER STATEMENT

0144 D21C01 142 JNC FTEST2

0147 07 143 RLC

0148 84 144 ADD H

0149 F26901 145 JP F52

014C 3EFE 146 MVI A,OFEH

014E C37101 147 JMP TMR2

0151 95 148 F3: SUB L

0152 F23701 149 JP F9

0155 69 150 MOV L,C

0156 FEFO 151 CPI OFOH

0158 DA2DO1 152 JC FT11

015B 17 153 RAL

015C 3F 154 CMC

015D 17 155 RAL

015E 3F 156 CMC

01SF 17 157 RAL

0160 67 158 MOV H,A

0161 79 159 F33: MOV A,C

0162 FE40 160 CPI 40H

0164 0)22701 161 JNC FTST2

0167 07 162 RLC

0168 84 163 ADD H

O169 C680 164 F52: ADI 80H

016B FEFF 165 DI: CPI OFFH

All mnemonics copyright Intel Corporation 1980.
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OP LINE SOURCELOCATION CODE NUMBER STATEMENT

016D C27101 166 JNZ TMR2

0170 3D 167 DCR A

0171 67 168 TMR2: MOV H,A

0172 3E8F 169 MVI A,8FH

0174 D3CO 170 OUT OCOH

0176 3EAO 171 MVI A,OAOH

0178 D3C2 172 OUT OC2H

017A 3EF6 173 MVI A,OF6H

017C D3C2 174 OUT 0C2H

175

017E FB 176 INT: EI

017F Fl 177 POP PSW

0180 76 178 HILT

0181 210040 179 BEGIN: LXI H,400OH; START

180

0184 F9 181 SPHL

0185 F5 182 PUSH PSW

0186 3EFE 183 MVI A,OFEH

0188 67 184 MOV H,A

0189 57 185 MOV D,A
018A C37F01 186 Jmp INT

018D C680 187 SUBI: ADI 80H
018F 4F 188 MOV C,A

0190 7D 189 MOV A,L

All mnemonics copyright Intel Corporation 1980.
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OP LINE SOURCE
LOCATION CODE NUMBER STATEMENT

0191 F2BE01 190 JP P3

0194 A7 191 ANA A

0195 F2A301 192 JP P92

0198 81 193 ADD C

0199 FAA701 194 JM P91

019C 2E80 195 MVI L,80H

019E 0600 196 MVI B,O

OlAO C3A900 197 JMP TTMR

01A3 81 198 P92: ADD C

01A4 F2D601 199 JP P95

01A7 6F 200 P91: MOV L,A

01A8 CDDA01 201 CALL MMULT

OAB FAAOOO 202 JM P83

O1AE 0600 203 MVI B,O

OBO C3A900 204 JMP TTMR

01B3 81 205 P32: ADD C

01B4 F2C601 206 JP P9

207

OIB7 2E7F 208 MVI L,7FH

0189 06FE 209 MVI B,0FEH

OIBB C3A900 210 JMP TTMR

O1BE A7 211 P3: ANA A

OIBF F2B301 212 JP P32

01C2 81 213 ADD C

All mnemonics copyright Intel Corporation 1980.
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OP LINE SOURCE
LOCATION CODE NUMBER STATEMENT

01C3 FAD201 214 JM P995

01C6 6F 215 P9: MOV L,A

01C7 CDE90I 216 CALL PMULT

OCA F2AOOO 217 JP P83

01CD 06FE 218 MVI B,OFEH

OICF C3A900 219 JMP TTMR

OID2 6F 220 P995: MOV L,A

OID3 C38500 221 JMP P881

O1D6 6F 222 P95: MOV L,A

01D7 C39D00 223 JMP P81

01DA 79 224 MMULT: MOV A,C

01DB FEFB 225 CPI OFBH

O1DD DAFBOI 226 JC TESTI

OlEO 17 227 RAL

OEl 3F 228 CMC

01E2 17 229 RAL

01E3 3F 230 CXC

01E4 17 231 RAL

01E5 3F 232 CMC

01E6 C3F201 233 JMP M4

01E9 79 234 PMULT: NOV A,C

01EA FE06 235 CPI 6H

OlEC D2F701 236 JNC TEST2

OLEF 07 237 RLC

All mnemonics copyright Intel Corporation 1980.
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011' LINE SOURCE

LOCAT1ON CODE NUMBER STATEMENT

OlFO 17 238 RAL

OlFI 17 239 HAL

01F2 4F 240 M4: MOV C,A

01F3 17 241 RAL

01F4 81 242 ADD C

01F5 85 243 ADD L

01F6 C9 244 RET

01F7 3E7F 245 TEST2: MVI A,7FH

01F9 85 246 ADD L

QIFA C9 247 RET

OlFB 3E80 248 TESTi: MVI A,80H

01FD 85 249 ADD L

OlFE C9 250 RET

01FF 3E80 251 LED: MVI A,80H

0201 D3EB 252 OUT OEBH

0203 3E40 253 MVI A,40H

0205 210040 254 LI: LXI H,4000H

0208 F9 255 SPHLl

0209 D3EA 256 OUT OEAH

020B 0E04 257 MVI C,4H

020D CDD902 258 CALL DELAY

0210 DBEA 259 IN OEAH

0212 3C 260 INR A

0213 FE48 261 CPI 48H

All muieronics copyright Intel Corporation 1980.
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OP LINE SOURCE
LOCATION CODE NUMBER STATEMENT

0215 C20502 262 JNZ Li

0218 3E83 263 MVI A,83H

021A D3E7 264 OUT OE7H

021C 3E80 265 MVI A,80H

021E D3EB 266 OUT OEBH

0220 3E55 267 L2: MVI A,55H

0222 D3E4 268 P2: OUT OE4H

0224 D3E8 269 OUT OE8H

0226 D3E9 270 OUT OE9H

0228 D3EA 271 OUT OEAH

022A 5F 272 MOV E,A

022B DBE4 273 IN OE4H

022D BB 274 CMP E

022E C24D02 275 JNZ P8

0231 DBE8 276 IN OE8H

0233 BB 277 CMP E

0234 C24D02 278 JNZ P8

0237 DBE9 279 IN OE9H

0239 BB 280 CMP E

023A C24D02 281 JNZ P8

023D DBEA 282 IN OEAH

023F BB 283 CMP E

0240 C24D02 284 JNZ P8

*0243 FEAA 285 CPI OAAH

All mnemonics copyright Intel Corporation 1980.
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OP LINE SOURCE

LOCATION CODE " NUMBER STATEMENT

0245 CA6502 r 286 Jz Pi

0248 3EAA 287 MVI A,OAAH

024A C32202 288 JNP P2

0241) 3E41 289 P8: MVI A,41H

024F D3EA 290 OUT OEAH

0251 OE03 291 MVI C,3R

0253 CDD902 292 CALL DELAY

0256 C36502 293 JMP Pi

0259 3E43 294 T8: MVI A,43H

025B D3EA 295 OUT OEAH

025D OE03 296 MVI C,3H

025F CDD902 297 CALL DELAY

0262 C37902 298 JMP P4

0265 3EEF * 299 P1: MVI A,OEFH

0267 D3CO 300 OUT OCOR

0269 D3C3 301 OUT OC3H

026B DBC3 302 IN OC3H

026D FEEF 303 CPI OEFH

026F 3E6F 304 MVI A,6FH

0271 D3CO 305 OUT OCOH

0273 D3C1 306 OUT OC1H

0275 DBC1 307 IN OClH

0277 FE6F 308 CPI 6FH

0279 21FF3B 309 P4: LXI H,3BFFH

All mnemonics copyright Intel Corporation 1980.
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OP LINE SOURCE

LOCATION CODE NUMBER STATE MEN T

027C 23 310 RI: INX H

027D 4E 311 NOV CM

027E 79 312 MOV A,C

027F 2F 313 CMA

0280 77 314 NOV M,A

0281 7E 315 MOV A,M

0282 2F 316 CHA

0283 91 317 SUB C

0284 C2B602 318 JNZ R8

0287 71 319 NOV M,C

0288 7C 320 NOV A,H

0289 DE3F 321 SBI 3FH

028B C27C02 322 JNZ Ri

028E 7D 323 NOV A,L

028F DEFF 324 SBI OFFH

0291 C27C02 325 JNZ RI

0294 3EFO 326 NVI A,OFOH

0296 D3E6 327 OUT OE6H

0298 3EEO 328 NVI A,OEOH

029A D3E6 329 OUT OE6H

330

029C 3EFC 331 MVI A,OFOH

029E D3E6 332 OUT OE6H

02A0 DBE6 333 IN OE6H

All mnemonics copyright Intel Corporation 1980.
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OP LINE SOURCE

LOCATION CODE NUMBER STATEMENT

02A2 E601 334 ANI 11

02A4 C2C202 335 JNZ AD8

02A7 OEOI 336 MVI C,lH

02A9 CDD902 337 CALL DELAY

02AC DBE6 338 IN OE6H

02AE E601 339 ANI IH

02BO CAC202 340 JZ AD8

02B3 C3CB02 341 JMP READY

02B6 3E42 342 R8: MVI A,42H

02B8 D3EA 343 OUT OER

02BA OE03 344 MVI C,3H

02BC CDD902 345 CALL DELAY

02BF C3CB02 346 JMP READY

02C2 3E44 347 AD8: MbVI A,44H

02C4 D3EA 348 OUT OEAH

02C6 OE03 349 MVI C,3H

02C8 CDD902 350 CALL DELAY

02CB DBEA 351 READY: IN OEAH

02CD E655 352 ANI 55H

02CF C22002 353 JNZ L2

02D2 3E40 354 MVI A,40H

02D4 D3EA 355 OUT OEAH

02D6 C38101 356 JMP BEGIN

02D9 21003F 357 DELAY: LXI H,3FOOH

All mnemonics copyright Intel Corporation 1980.
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OP LINE SOURCE
,LOCATION CODE NUMBER STATEMENT

02DC 71 358 MOV MC

02DD 2C 359 114R L

02DE 3601 360 MVI M,IH

02EO 21003F 361 D5: LXI II,3FOOH

02E3 7E 362 MOV A,M

02E4 2C 363 INR L

02E5 96 364 SUB M

02E6 DAOB03 365 JC D8

02E9 2C 366 INR L

02EA 3601 367 MVI M,1H

02EC 3E04 368 D4: MVI A,4H

02EE 21023F 369 LXI H,3F02H

370

02FI 96 371 SUB M

02F2 DA0603 372 JC D6

02F5 3EFA 373 MVI A,OFAH

02F7 060C 374 MVI BOCH

375

02F9 48 376 D3: MOV C,B

0 2FA OD 377 D2: DCR C

02FB C2FAO2 378 JNZ D2

0 2FE 3D 379 DCR A

02FF C2F902 380 JNZ D3

0302 34 381 INR M

All mnemonics copyright Intel Corporation 1980.
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OP LINE SOURCE

LOCATION CODE NUMBER STATEKENT

0303 C2ECO2 382 JNZ D)4

0306 2D 383 D)6: DCR L

384

0307 34 385 INR M

0308 C2E002 386 JNZ D5

030B C9 387 D8: RET

388

0038 389 END 38H1

All mnemonics copyright Intel Corporation 1980.
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C-i. MICROCOMPUTER CONTROL BOARD

COMPONENT LIST

Al - header C5 - header

A2 - header C6 - 54192

A3 - 741CJ C7 - 54192

A - 7402 C8 - 54192

A5 - AH0126 DI - header

A6 - header D2 - 3205

A7 - 7400 D3 - 74LS192

A8 - 7400 D4 - 74123

A9 - MM5357

Bl - 1K resistor network chip

B2 - empty

B3 - empty

B4 -7476

B5 - 7476

B6 - header

B7 - 54S04

B8 - 74S00

B9 - 8253

4Cl -header
C2 - header

C3 - empty

1 (I7! 1
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PIN ASSIGNMENTS

TI - edge connector on microcomputer control board

J1, P1, P2 - connectors on Intel SBC 80/10 board

Ti-I +5V TI-2 GND TI-41 J-31 T1-42 P1-68

3 +12V 4 - 43 - 44 P1-67

5 -12V 6 - 45 - 46 PI-70

7 -5V 8 - 47 - 48 P1-69

9 - 10 frequency com- 49 - 50 P1-72
parator circuit
input

11 J1-1 12 GND 51 - 52 PI-71

13 J1-3 14 AIO-1 on 890 53 - 54 PI-74
board

15 J1-5 16 A10-4 " " " 55 - 56 P1-73

17 JI-7 18 A1O-13 " " " 57 - 58 P1-22

19 JI-9 20 A9-4 " " " 59 Jl-49 60 P1-21

21 J1-1l 22 Ready/Run Led 61 - 62 P1-58

23 JI-13 24 I/O LED 63 - 64 P1-57

25 J1-15 26 RAM LED 65 - 66 PI-23

27 - 28 TIMER LED 67 - 68 -

29 A4-12 on 840 30 /D LED 69 - 70 Voltage Input
Board

31 Jl-21 32 Overspeed LED 71 - 72 -

33 .1-23 34 Underfrequency 73 - 74 Woodward Driver

LED Circuit Input

35 JI-25 36 Program not 75 - 76 -

running LED

37 - 38 P2-28 77 - 78 Field Driver
Circuit Input

39 J1--29 40 A14-15 on 800 79 +5V 80 GND
board

2
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PARTS LIST

R1 5KS.Spot, 1/4 Watt R23 120.-%. C2 .01mf

R2 2.5 K-. R24 120.A. C3 180nf

R3 15.2 KAL R25 120.r. C4 .33Af, 1000V

R4 183A.J R26 120 ..r. C5 .0028Af

R5 2.0 KJ. R27 120 J%. Dl 1N4001

R6 10 Kj.pot, 1/4 Watt R28 120... D2 IN754

R7 10 K-.A R29 160.75 KJ-. D3 IN4001

R8 1 K-11. R30 1.5 Kjupot, 1/4 Watt D4 1N4001

R9 I K -A. R31 1 KM D5 IN750

RI 1 K.Ar. R32 1K.€.n D6 1N750

R1 I K.._ R33 1 K.n. D7 lN4001

R12 I K R34 50.n.pot, 10 Watt D8 1N4005

R13 I K-.n R35 47 K.r%. D9 IN4005

R14 1 K -. R36 1 K .- D10 1N4005

RI5 220 K.%. R37 1 Kj- D1I IN4001

R16 47 KJL R38 10 K.. D12 1N4001

R17 2.2 K.n R39 10 K. .n. D13 1N249B

R18 2.2 K.rL R40 3.3 KJ-% Qi 2N2222

R19 1 Kpot, 1/4 Watt R41 688i-L, 2 Watt Q2 2N2222

R20 1 Kn. R42 1 KJ.i Q3 2N2222

R21 120.JL R43 1.5.f , 150 Watt Q4 2N3055

R22 120j%. Cl .1jf Q5 2N2222

Q6 2N3741

Q7 2N6282

Various bypass capacitors of .lMf were used between +5V and GND.
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WIRE LIST

FROM TO FROM TO FROM TO

A1-4 AI-5 A4-10 B5-16 A7-8 TI-13

5 Ai-9 11 A4-12,A5-13 9 A7-10

6 Ai-7 13 A5-9 A7-11 TI-li

8 GND 14 +5V 12 A7-13

9 A2-4 AS-i A5-7,A6-12 14 +5V

A2-2 A3-4,A2-5 10 GND A8-1 A8-2

5 A2-3 11 +12V 3 TI-19

10 A3-10 12 -12V 4 A8-5

11 -12V A6-1 B6-7 6 Tl-21

12 Al-10 2 GND 7 GND

13 Tl-70 3 Tl-33 8 Tl-23

A3-4 A2-5 4 +12V 9 A8-10

5 GND 6 B6-14,A6-1O i1 Tl-25

6 -12V 8 GND 12 A8-13

10 A5-8 12 A6-7 14 +5V

11 +12V 13 -12V A9-1 A8-1

A4-1 A9-6 14 A9-12 2 A8-4

4 A4-11 A7-1 A7-2 3 A8-9

5 TI-41,A4-6 3 Tl-17 4 A8-12

; GND 4 A7-5 5 A6-9

8 A4-9,B5-4 6 Ti-IS 8 -12V

9 TI-31 7 GND 9 TI-35
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FROM TO FROM TO FROM TO

A9-10 +5V B5-13 GND B9-2 TI-44

13 A7-1 14 B5-12,A4-3 3 Tl-46

14 A7-4 15 B5-9 4 Tl-48

15 +5V B6-1 B6-13 5 Tl-50

16 A7-9 2 B6-3 6 Tl-52

17 A7-12 6 -12V 7 TI-54

18 GND 8 GND 8 Tl-56

B1-5 B7-2 11 +5V 10 CI-14

10 +5V 12 B6-4 11 B7-4

11 +5V 14 B6-9 12 GND

12 +5V B7-1 GND 14 B7-11

13 TI-78 3 GND 15 A9-11

14 GND 4 BI-1 16 B7-8

15 +5V 6 B8-5,BI-2 17 Tl-74

16 +5V 7 GND 18 B9-9

B4-1 T1-38 8 BL-6 19 Tl-64

4 B4-16,C2-5 9 GND 20 Tl-62

5 +5V 10 B1-7,T1-29 21 T1-40,B7-5

11 B9-9 11 C5-13 22 T1-60,B8-1

(12 B4-9 14 +5V 23 T1-58,B8-2

13 GND B8-3 B8-4 24 +5V

15 B4-6,A9-11 6 TI-66 Cl-i B1-3,B1-4

135-I B5-6,B4-15 7 GND 2 +5V

5 +5v 14 +5V 3 CI-4

11 A4-2 B9-1 TI-42 C2-7 +5V

250(C-6 of C-25)



1

NAEC-92-139

FROM TO FROM TO FROM TO

C2-8 B4-9 C7-8 GND D2-1 TI-14

10 +5V 12 C8-5 2 Tl-16

C4-2 GND 14 GND 3 TI-18

4 T1-7 16 +5V 4 GND

5 TI-10 C8-5 C7-12 5 GND

6 Tl-12 8 GND (I T'-20

9 B7-2 12 TI-59 8 GND

10 C5-1 14 GND 16 +5V

11 +12V 16 +5V D3-5 C8-12

12 GND DI-I D2-15 8 GND

C5-3 C5-5 2 D2-14 12 D4-1

4 GND 3 D2-13 14 GND

6 TI-7 4 D2-12 16 +5V

7 GND 5 D2-11 D4-4 TI-39

8 C5-9,B9-14 6 D2-10 8 GND

9 C5-10 7 D2-9 14 CI-12

10 C5-13 8 D2-7 15 C1-4

11 +5V 9 TI-36 16 +5V,C1-11

14 +5V 10 TI-34

C6-5 Tl-38 11 TI-32

8 GND 12 TI-30

12 C7-5 13 T1-28

14 CND 14 TI-26

10 +5v 15 TI-24

C6-12 16 TI-22
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HEADER ASSEMBLIES

13 A 3 a 13

a :P. 3 a 3 LF301#3

'4 14 d 4I

5 t 5 I

6 6 q6

'77 8 L

a &%A-Is a13 1

3 MNNI 43" 3
'4&A 13 4 4 AAA, I I

5 5v-/ 10 510
6 If 6 6 C

A13 cl13 3 '

q 9 11413
'4 It S4 WIIv 5

AV io 5 ' 06I

6 9 6 LWN 9 10

7 7 LL 9
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